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Within the item response theory (IRT) framework and inspired by the rater training literature, 
this study explored the effects of short online respondent training on personality item 
interpretation and responding and the number of response categories (i.e. polytomous vs. 
dichotomous) on item performance, model-data fit, and criterion-related validity. Participants 
recruited from MTurk (n = 1977) were randomly assigned to 1 of the 4 groups differing in 
training (i.e. training vs. no training) and response scale (i.e. 4-point Likert scale vs. 
dichotomous), and their responses to dominance and ideal-point personality measures were 
analyzed with GGUM, SGR, and 2PL. Results indicated that training was associated with more 
well-performing and more discriminating and informative intermediate items on the ideal-point 
scales when a dichotomous response scale was used. The dichotomous scale in general was 
related to better fit, while criterion-related validity stayed unaffected by both training and the 
response scale. Participants reported that they had been confused about personality items before, 
and were positive about the online training, which was consistent with the finding that trained 
participants on average spent 32 seconds less finishing the ideal-point surveys.  Implications for 
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CHAPTER 1: INTRODUCTION 
In 1990, a graduate student in Stanford University named Elizabeth Newton did an 
experiment where participants were assigned to the roles of either “tapper” or “listener”. Each of 
the tappers was asked to tap out the rhythm of a well-known song he or she picked, and the 
listener’s job was to guess the song. While the tappers thought they did an amazing job 
describing the song, and predicted that half of the listeners would get it right, the listeners ended 
up correctly guessing only 3 of the 120 songs tapped out. Tappers’ huge overestimation of the 
correct rate occurred because, in the tapper’s head, the tapping was accompanied with the 
melody, and it was impossible for them to imagine how clueless the listeners were when hearing 
only the tapping (Heath & Heath, 2006). The point is, once we’ve gained the knowledge of 
something, we forget what it was like when we didn’t know it, and thus when we try to 
communicate it to other people, we are likely to leave out some important information that we 
don’t realize is unbeknown to them. And this, the curse of knowledge, can make communication 
ineffective.  
The curse of knowledge has been widely studied in the business world, where effective 
communication is highly critical for marketers to customers, managers to employees, and 
corporate headquarters to the front line (Heath & Heath, 2006).  
On the other hand, the curse of knowledge hasn’t attracted much attention in the field of self-
reported personality testing, where communication between researchers and participants is 
mainly dependent on survey items. When an item is created, we researchers have very specific 
and clear expectation for how it should be interpreted and processed because of the 
psychometrics training we’ve received in graduate school. But are the participants as 
knowledgeable as us about this? Perhaps yes for some simple and straightforward items 
describing extreme trait levels such as “I’m outgoing”, or “I’m always sad”. Such extreme items 
can be found in most personality measures and are usually analyzed, if within the item response 
theory framework, with dominance models. Recently, ideal-point models have started to get 
attention as they are believed to be more appropriate for describing the underlying response 
process used by respondents when a noncognitive construct such as an attitude or personality 
trait is being measured, as items assessing these types of constructs ask about typical rather than 
maximum behaviors (Drasgow, Chernyshenko, & Stark, 2010). The use of ideal-point models 
has enabled researchers to write intermediate items measuring people of moderate trait levels, so 
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that the scale will cover a wider range of the latent trait continuum, compared with scales 
consisting of extreme items only. Some intermediate items are longer and more complicated than 
extreme items, often containing two clauses so as to describe behaviors reflecting a medium trait 
level. For example, “Although I have a daily organizer, I have a hard time keeping it up to date” 
is a typical intermediate item. According to Brown and Maydeu-Olivares (2010), such an item 
could be confusing to respondents as many of them will find that both clauses don’t apply, which 
may be frustrating and lead to random responses. However, in the eye of a researcher trained in 
psychometrics, especially supporters of the ideal-point response process, this item couldn’t be 
more clear: you agree with the item only when both parts apply, and you disagree either because 
you are not organized enough to even have a daily organizer (i.e. disagreeing from below), or 
because you are so organized that you have an organizer and are able to keep it up to date (i.e. 
disagreeing from above). What we as researchers often forget is that our participants do not have 
such systematic knowledge, and by assuming that they can process items as readily and 
painlessly as we do, we may have overlooked the information imbalance between us and them, 
and thus are afflicted with the curse of knowledge. 
In fact, slightly more than 60% of all intermediate items carefully written by Huang and 
Mead (2014) and Cao, Cho, and Drasgow (2015) turned out to be good intermediate items with 
nonmonotonic item response functions (IRFs), which is impressive given the prevalent 
pessimism about the possibility of writing good intermediate items (Brown & Maydeu-Olivares, 
2010; Credé, 2010; Oswald & Schell, 2010). But what about the other 30 percent and more? The 
researchers expected them to work but they didn’t. One can blame it on the researchers/writers, 
and that’s what the researchers did, although they had little idea what went wrong. Researchers 
simply assumed that if an item was good enough, the respondents would have no problem 
interpreting it as expected, so all intermediate items would work and show unfolding as intended. 
The problem is that researchers are so familiar with various types of intermediate items they 
write that they can’t imagine how baffled innocent participants might be when reading them. The 
researchers are like those tappers who couldn’t get the melody out their head when tapping and 
thus underestimated the difficulty of the task for listeners ignorant of the tune of the song. 
Blaming failed items solely on the writers is comparable to saying that bad tapping is completely 
responsible for the low correct rate. You can have John Bonham as the tapper and it’s still not 
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going to solve the problem, not just because he’s dead, but also because tapping skill is at least 
not the only problem here. The absence of melody is responsible as well.  
Admittedly all those items were not perfect, and more effort should be put into sharpening 
them up, but this shouldn’t exempt the respondents from being considered as a potential solution. 
The thing is, every time an item turns out to be an unpleasant surprise during data analysis, the 
communication between researchers and participants fails, and the two sides should both be 
closely examined. Several studies have been conducted trying to write good intermediate items 
(e.g. Chernyshenko, Stark, Drasgow, & Roberts, 2007; Huang & Mead, 2014; Cao et al., 2015), 
but little effort has been devoted to figuring out what is going on with the respondents. One 
study, by LaPalme, Tay, and Wang (2017), found that high verbal ability, an individual 
characteristic, was related to responding via an ideal-point response process, rather than a 
dominance process, for affect and attitude items. Their explanation was that higher verbal ability 
leads to better understanding of the item and hence more precise introspection, a key feature of 
the ideal-point process.  
The debate has long been going on over whether the dominance or the ideal-point IRT model 
should be the “go-to” model for self-reported personality data, and the critics of the ideal-point 
IRT model such as the Generalized Graded Unfolding Model (i.e. the GGUM; Roberts, 
Donoghue, & Laughlin, 2000) insist that it’s not worth the time because (1) good intermediate 
items that can only be analyzed by models like the GGUM are hard to develop, and (2) the 
GGUM has repeatedly been found to yield comparable criterion-related validity as dominance 
models such as the 2PLM or the SGRM. Studies have already shown that intermediate items are 
possible to write (Huang & Mead, 2014; Cao et al., 2015), but it seems that there’s not much that 
can be done to improve the criterion-related validity of GGUM trait estimates, at least on the 
scale development side (Chernyshenko et al., 2007; Huang & Mead, 2014; Cao et al., 2015), 
although GGUM is believed to better model the response process than a dominance model 
(Broadfoot, 2008).  
Therefore, in the current thesis, I focused on the people who responded to personality 
surveys, as I hypothesized that GGUM’s problems were partly due to the respondents’ lack of 
knowledge of the ideal-point response process and intermediate item interpretation, a point that 
had been overlooked by researchers due to the curse of knowledge. I was curious about whether 
eliminating the information imbalances by educating respondents about how personality items 
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were expected to be processed and interpreted would improve the precision of GGUM estimates 
and lead to better model-data fit and validity. Based on past studies, the method used for scale 
development (i.e. dominance approach vs. ideal-point approach; Carter, Dalal, Guan, LoPilato, & 
Withrow, 2017; Tay, Ali, Drasgow, & Williams, 2011) and the number of response categories 
(i.e. four-point Likert vs. dichotomous scale; Chernyshenko et al., 2007; Broadfoot, 2008) were 
also taken into consideration. 
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CHAPTER 2: LITERATURE REVIEW 
Item response theory (IRT) 
Within the IRT framework, rather than the entire test, the unit of analysis is the item. They 
are used to estimate a respondent’s standing on the latent trait continuum (Wainer & Mislevy, 
2000). IRT is a test theory that focuses on describing the nonlinear relationship between the 
latent trait level (i.e. theta), item parameters, and item response patterns. Unlike classical testing 
theory (CTT), IRT is test and sample independent, meaning that a respondent should have the 
same theta estimated no matter which set of items he or she answers, and a given item should 
have the same difficulty and discrimination no matter who responds.  
When the IRT method is adopted, the first question is which IRT model to use. It is always 
important to choose the correct psychometric model, which helps researchers have deeper insight 
into the nature of people’s responses, and avoid mistakes in results and conclusions (Drasgow et 
al., 2010). Today, two types of approaches are widely used for developing and analyzing self-
report personality measures: the dominance approach and the ideal-point approach. The ideal-
point approach has received great attention over the past two decades, but the dominance 
approach has been the more accepted and used approach for analyzing personality survey 
responses.  
In the current study, the dominance IRT models used were Samejima’s Graded Response 
Model (SGRM; Samejima, 1969), and the two-parameter logistic model (2PLM). The former is 
able to handle polytomous data, while the latter models dichotomous data. As to the ideal-point 
model, the GGUM, now the most popular ideal-point IRT model, was applied to both 
polytomous and dichotomous self-report personality data. 
The Dominance Perspective 
The dominance approach derived from Likert’s (1932) approach to analyzing rating scales, 
and was later named by Coombs (1964). It assumes that the higher a participant’s trait level, the 
more likely she will answer positively. Therefore, the relationship between the probability of 
endorsement and the trait level can be represented by a monotonically increasing function 
(Hambleton, Swaminathan, & Rogers, 1991). Common techniques used in the dominance 
approach for personality scale development or analyses include item-total correlations, 
discriminant analysis, principal component analysis (PCA), and factor analysis (FA; Roberts, 
Laughlin, & Wedell, 1999). 
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With the dominance approach, an item is considered good if it has a strong correlation with 
the other items and loads highly onto the same factor as most of the other items. Relatively 
neutral items are more likely to fail to meet such criteria (van Schuur & Kiers, 1994), and 
eventually will be excluded from the scale. This usually leads the scale to end up containing only 
the extreme items.   
When an IRT perspective is taken, the monotonic nature of the dominance approach will 
produce the monotonically increasing ogive item characteristic function (IRF; Figure 28). The y-
axis stands for the probability of a positive response ranging from 0 to 1. As shown in the IRF, as 
the trait level goes up along the x-axis, the probability of endorsement goes up. This property is 
the essential feature of the dominance IRT approach.  
In this study, two types of widely used dominance IRT models, the 2PLM and the SGRM 
were used for dichotomous and polytomous data, respectively.  
Two-parameter Logistic Model (2PLM). The item response function (IRF) for the 2PLM is:  
 





where Pi (θ) is the probability of a random respondent correctly with trait level θ answering Item 
i correctly or positively. 
There are two item parameters in a 2PLM. The difficulty parameter, bi, is the point on the 
latent trait (θ) scale where the probability of a correct response is equal to 0.5. As suggested by 
the names, the larger the difficulty parameter, the higher the trait level is required for a positive 
response. ai is the discrimination parameter, and it reflects the degree to which an item is able to 
discriminate between respondents with different latent trait levels. The value of ai is proportional 
to the slope of the probability function at the location of bi on the trait continuum (Hambleton et 
al., 1991). Thus the larger ai is, the steeper the item characteristic curve (ICC) will be. D is the 
scaling factor that lets the logistic function resemble as closely as possible the normal ogive 
curve, and is usually set equal to 1.702 (Valbuena, 2004).  
Samejima’s Graded Response Model (SGRM). SGRM (Samejima, 1969) is an extension of 
the 2PLM (Kosinski, 2009) and is one of the most popular polytomous models in personality 
research. Under SGRM, a polytomous response is broken down to a series of binary response 
sets by boundary response functions (BRF), which are obtained by successively merging 
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response options (Kosinski, 1999). The probability of a respondent with a trait level equal to $ 
selecting response option k equals the probability of endorsing response option k and higher 
minus that of endorsing response option k+1 and higher. The probability of selecting option k on 
item i is given by: 
!",2	 $ = 	
1
1 + exp −9:" $ − ;",2	
− 	
1
1 + exp −9:" $ − ;",20/	
 
 
In SGRM, separate difficulty parameters bi,k are estimated for each step of an item, while 
every item has just one discrimination parameter ai for all steps. The scaling factor D has the 
same meaning as in 2PLM. 
The Ideal-Point Perspective 
The ideal-point approach was first introduced in Thurstone’s 1928 paper to measure 
attitudes, and the term was coined later by Coombs (1964). One of the greatest differences 
between the dominance approach and the ideal-point approach lies in one of their assumptions. 
According to the ideal-point approach, a respondent will endorse a statement only if the 
statement is reflecting his or her level of the latent trait. The closer the item location is to the 
respondent’s standing on the trait continuum, the higher the probability of endorsement, 
regardless of whether the trait level is high, medium, or low. When a respondent disagrees with 
an item, he or she could disagree either from above the item or below the item.  
Drasgow and colleagues (2010) argued that compared to the dominance approach such as 
CTT, FA, and the dominance IRT models, the ideal-point approach should be more appropriate 
for self-report personality testing. This is because just like attitude items, personality items also 
require introspection. The dominance approach, on the other hand, should be more suitable for 
cognitive ability tests where one’s maximum capacity is measured.   
Unfolding IRT Models. IRT models developed based on the ideal-point assumption allows 
the IRF to bend down after the peak (Figure 29), which is called “unfolding”. Unfolding is often 
observed when an ideal-point model is applied to intermediate or neutral items endorsed by 
respondents with a moderate trait level. When an item has an extreme location, meaning it takes 
an extreme trait level to endorse the item, unfolding still happens, but the resulting IRFs are 
approximately monotonic (Roberts et al., 2000) and very similar to IRFs produced by dominance 
IRT models, as the unfolding usually happens beyond the range of observed values of the latent 
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trait. Since unfolding models are able to handle both extreme items and neutral items, they may 
be considered as a more general form of the dominance model.   
The most widely used unfolding model is the GGUM (Roberts et al., 2000), which was used 
in the current study. 
Generalized Graded Unfolding Model (GGUM). GGUM is applicable to both dichotomous 
and polytomous response data. As discussed above, ideal point models assume a response 
process different from dominance models. According to Roberts et al. (2000), the GGUM was 
developed based on four basic premises about the response process. The first premise is that an 
individual tends to agree with an item with a standing on the trait continuum that’s close to her 
own trait level. The second premise is that a respondent disagrees with an item because the item 
trait level is either higher or lower than her own trait level. Similarly, a person closer to an item 
on the latent trait continuum can also agree with this item from either above or below. The third 
premise is that subjective responses (not observed responses) to attitude statements follow a 
cumulative item response model. The last premise is that an individual is equally likely to agree 
with an item located either h units above or below her position on the attitude continuum. 
Developed from these four premises, the formal definition of the GGUM is:  
P	 =" = >	 	$?	]
= 	
exp A" > $? −	B" −	 C"2D2EF + exp A" (H − >) $? −	B" −	 C"2D2EF
{exp	{KLEF A"[N $? −	B" − C"2L2EF ]} + exp	{A" H − N $? −	B" −	 C"2L2EF }}
 
 
This function gives the probability associated with the jth respondent’s observable response 
to the ith item.  Zi is the observable response to item i, and z ranges from 0 to C, with 0 standing 
for the strongest level of disagreement, and C standing for the strongest level of agreement. C 
equals the number of response options minus 1. M equals 2*C+1, representing the number of 
subjective response categories minus 1. αi is the discrimination parameter, and δi is the location 
parameter of item i on the latent trait continuum. τik is the location of the kth subjective response 
category threshold on the theta continuum relative to the location of the ith item. The τiks are 
symmetric about the point (θj - δi) = 0.  
Dominance IRT models vs. Ideal-point IRT models 
Both the dominance and the ideal-point models are often used in today’s self-report 
personality research, and the debate over which one should be preferred is ongoing. Quite a few 
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studies have compared the performance of these two types of IRT models by examining the 
model fit, criterion-related validity, easiness of creating intermediate/neutral items, and the 
number of respondents following either the dominance or the ideal-point response process. 
The response process and model-data fit. When choosing the IRT model for analyzing and 
developing self-report personality measures, researchers aim to pick the one that best describes 
the underlying response process of the respondents, or in other words, the model that fits the data 
generated by participants using a specific response process. This is essential, as model-data 
misfit is likely to lead to inaccurate estimation of test scores, cross-cultural comparisons, and the 
study of context effects (Stark, Chernyshenko, Drasgow, & Williams, 2006). For one type of IRT 
model to be recognized as more appropriate than others, better model-data fit should be observed 
first. However, by the year of 2001, despite the great number of studies applying various 
dominance IRT models, including the one-, two-, and three-parameter logistic models (1PLM, 
2PLM, and 3PLM, respectively) and the SGRM to data collected using different personality 
measures (Ellis, Becker, & Kimmel, 1993; Schmit & Ryan, 1997; Rouse, Finger, & Butcher, 
1999; Stark et al., 2006), very few studies had carefully examined their model-data fit. 
Chernyshenko, Stark, Chan, Drasgow and Williams (2001) first fitted the 2PLM, 3PLM, and 
SGRM to data from Goldberg’s Big Five Factor Markers (Goldberg, 1997, 1998) and the fifth 
edition of the Sixteen Personality Factor Questionnaire (16PF; Cattell & Cattell, 1995; Conn & 
Rieke, 1994). To their surprise, these measures developed with the dominance approach all 
showed fit that was less than satisfactory. 2PLM and 3PLM fitted some of the scales reasonably 
well, and SGRM generally didn’t fit well. It seemed that the dominance IRT models were unable 
to capture the characteristic of the personality data. Inspired by Levine’s nonparametric 
maximum likelihood formula scoring model (MFSM; Levine, 1984; Levine & Williams, 1991, 
1993), Stark et al. (2006) used the same data from 16PF as in Chernyshenko et al. (2001) and 
applied 2 dominance models (2PLM and MFSM with dominance constraints) and 2 ideal-point 
models (GGUM and MFSM with ideal-point constraints) to it. Looking at the IRFs, the authors 
found that that nine of the 16PF scales actually had items that showed nonmonotonicity even 
though the measure was invented based on the dominance assumption. Also, by examining the 
adjusted χ2 /df ratios for item singles, doubles, and triple and the IRFs, it was found that for the 
seven scales with no unfolding items, dominance and ideal-point models had similar fit, while 
for seven of the nine scales with unfolding items, MFSM with ideal point constraints showed the 
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best fit, and GGUM did a great job as well. Dominance models showed better fit only for two of 
the nine scales containing unfolding items. This is the first study that compared the model-data 
fit of dominance and ideal-point models for personality data, and the results suggested that the 
ideal-point IRT models based upon the ideal-point response process might be the more 
appropriate ones for self-report personality testing.  
Ever since Stark and colleagues’ 2006 groundbreaking study, more studies have compared 
the fit of GGUM and dominance IRT models, and yielded similar results that GGUM had better 
or equivalent fit compared to dominance model.  For example, the Chernyshenko 
Conscientiousness Scale (CCS) scale was developed based on the ideal-point assumption, and it 
was found that 2PLM had terrible fit for the Order scale due to the existence of unfolding items, 
while GGUM had no problem fitting the data well (Chernyshenko et al., 2007). Weekers and 
Meijer (2008) fitted 1PLM and GGUM to both dominance-based (Dutch personality inventory, 
the NPV-J; Luteijn, van Dijk, & Barelds, 2005) and ideal-point-based personality scales (the 
Dutch translation of the Order scale of the CCS; Chernyshenko et al., 2007). They found that 
GGUM managed to fit both measures well, while 1PLM was only able to fit the NPV-J, but not 
the CCS Order scale because it failed to model the intermediate items, again. GGUM was also 
found by Carter and Dalal (2010) to have better fit than the SGRM for the Work Scale of the Job 
Descriptive Index (JDI). In a simulation study, Tay et al. (2011) fitted 2PLM, SGRM, and 
GGUM to dichotomous and polytomous data generated from each of these models, and found 
that these models generally worked the best when they are applied to the data they were used to 
generate, plus GGUM was able to fit 2PLM data well when the test was short. Ling, Zhang, 
Locke, Li, and Li (2016) fitted GGUM to the Circumplex Scales of Interpersonal Values (CSIV; 
Locke, 2000), and, as expected, GGUM fitted better than the generalized partial credit model, a 
dominance model (GPCM; Muraki, 1992). 
The studies on IRT model fit have provided indirect evidence that the ideal-point response 
process is likely to be the process used by respondents for answering personality items. More 
direct evidence was reported in LaPalme et al. (2017). The authors adopted a pairwise 
comparison method other than model fit examination to explicit study the noncognitive within-
person item response process. Rooted in Thurstone’s comparative judgment model (Thurstone, 
1927), this method generates ipsative data that result in ordered preferences (e.g. A is preferable 
to B). During the online study, the participants were first randomly given 15 adjective items from 
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the Minimarker scale of the Big 5 personality traits (Saucier, 1994), and they were asked to 
indicate their levels of endorsement to these adjectives (e.g., 1 = I am not creative, 2 = I am 
slightly creative, 3 = I am moderately creative, 4 = I am very creative, 5 = I am extremely 
creative). This first set of items served as respondents’ self-reported latent standing on the 
personality trait continuum. After the regular personality survey was the pairwise preferences 
survey, using the same 15 adjectives. However, this time the participants were presented with 
every adjective 10 times, and each time only two of the five endorsement levels were given. For 
example, participants were provided with a paired comparison of “I am not creative” and “I am 
slightly creative”, and asked which was more like them.  There were 10 unique combinations of 
all endorsement levels in total, and participants completed all 10 paired comparisons for all 15 
adjectives, with both the order of paired-comparison sets and the items within each set 
randomized.  
Judging from the different assumptions underlying the dominance and ideal-point response 
processes, LaPalme et al. (2017) believed that there would be a difference in their paired 
preferences between respondents using the ideal-point and the dominance response processes. 
For example, suppose items A, B, C, D, and E, from least difficult to most difficult, are evenly 
spaced along a unipolar latent continuum. Respondents who followed the ideal-point response 
process tend to endorse items that are closer to their latent trait level, and therefore, if an 
individual’s trait level is B based on the self-reported personality survey, then the ordered 
preferences for the paired comparison survey should be B>A=C>D>E, as B is a perfect match 
with the trait standing, and the farther away an item is from B, the less likely it will be endorsed. 
On the other hand, if the respondents answered items following a dominance response process 
assuming that the higher the trait level, the higher the endorsement probability, they would be 
more likely to endorse items that are easier (i.e. farther below the individual’s trait standing), and 
therefore, the order of preference of an individual with the trait level at B should be 
A>B>C>D>E. Note that these predictions were made based on the weak stochastic transitivity 
(WST; Tversky, 1969) of the pairwise preferences between ordered response options, which 
assumes that given a set of preferences (e.g., B > A) for decisions lying on an ordinal scale, the 
preference for option A must be independent of the other presented options (e.g., B, C, D, and 
E), and the order of preference must not change (e.g., preference A>B>C>D>E).  
With such expectation in mind, the authors compared the regular self-reported responses with 
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the paired comparison responses, and decided that only individuals who consistently followed 
one response process for all 150 paired comparisons would be considered as adopting that 
response process. They found that on average 37.69% of all individuals strictly used the ideal-
point response process, while only 12.20% used the dominance response process.  
Although the model fit studies and pairwise comparisons suggest that in general the ideal-
point response process is preferred for self-report personality tests, they’ve also showed that the 
dominance models are not completely unreasonable either. Actually, Brown and Maydeu-
Olivares (2010) believed that although respondents engaged in introspection and a comparison 
process, what they compared themselves to might not always be the standing of the item. 
Whether respondents compare themselves to the item location (i.e. ideal-point process) or to a 
certain threshold (i.e. dominance process) should depend on the targeted construct and the items 
measuring it. For example, many times an individual will endorse an item with a binary 
(endorse/not endorse) choice if it’s utility is larger than a threshold (Brown & Maydeu-Olivares, 
2010), which is consistent with a dominance response process, and thus calls for a dominance 
model. As a result, in order to further investigate whether a threshold or an ideal-point 
mechanism best describes the response process, researchers should turn to intermediate items, 
which, compared to extreme items, are much more effective in differentiating an ideal-point and 
a dominance process (Brown & Maydeu-Olivares, 2010). This suggestion is consistent with 
previous studies mentioned before reporting that GGUM outperformed dominance models in 
model-data fit mostly when there were items with nonmonotonic IRFs (i.e. good intermediate 
items).  
Ironically, GGUM’s unique ability to model intermediate items has been used against its 
utility, as some researchers have found intermediate items difficult and time-consuming to write, 
and there haven’t been clear guidelines (Brown & Maydeu-Olivares, 2010; Dalal, Withrow, 
Gibby, & Zickar, 2010). Fortunately, in recent years, effort has been made to develop and 
evaluate intermediate items, and impressive progress have been made.  
Intermediate Items. Thurstone (1928), the supporter of the later coined phrase “the ideal-
point response process” (Coombs, 1964) was one of the very first to include intermediate items 
in a measure, although it was attitude instead of personality that was being measured. Thurstone 
used six statements that represented the low, medium, and high levels of attitudes toward 
militarism-pacifism, and an individual’s attitude was estimated by using the mean of the levels of 
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the statements that the individual endorsed. This is a critical scaling method, as it allows 
respondents who endorse the same number of statements to be differentiated (Drasgow et al., 
2010).  
Likert, on the other hand, was against intermediate items, because he believed that 
intermediate items were double-barreled and incapable of differentiating people’s attitudes, and 
that their low item-total correlations suggested that they failed to measure whatever the other 
items were measuring (Likert, 1932). Therefore, intermediate items are nowhere to be found in 
Likert’s measures. When measuring internationalism, Likert (1932) proposed an alternative to 
the Thurstone scaling that was later called “the dominance response process” (Coombs, 1964), 
and it was the well-known 5-point response scale with integer scoring (i.e. “Strongly Disapprove 
= 1,” “Disapprove = 2,” “Undecided = 3,” “Approve = 4,” and “Strongly Approve =5,”). Likert 
also introduced reverse scoring for negative items, a step after which an individual’s total score 
could be computed using the sum or mean of item scores (Likert, 1932). This scaling and scoring 
approach was found to have as high or higher reliability as Thurstone’s method (Likert, 1932).  
As mentioned earlier, intermediate items are the key for GGUM having better fit than 
dominance models. When there are no nonmonotonic items on a scale, it’s likely that the GGUM 
will end up having fit similar to the dominance models, which makes the GGUM a lot less 
attractive due to its complexity. Unlike Likert from almost nine decades ago, today, even 
researchers who are not big fans of the ideal-point response process have admitted that 
intermediate items are important and useful (e.g. Oswald & Schell, 2010; Brown & Maydeu-
Olivares, 2010), but they worry that good intermediate items are hard to create and can be too 
confusing for respondents. Therefore, their suggestion was that we stick to extreme items and 
dominance models for now (Oswald & Schell, 2010; Brown & Maydeu-Olivares, 2010), but 
“now” was 2010.  
Since 2010, effort has been devoted to developing intermediate personality items. If good 
intermediate items can be written, then the GGUM will be one step closer to being the more 
versatile and appropriate model for self-report personality research. Two studies that focused on 
intermediate items are Huang and Mead (2014) and Cao et al. (2015). Both papers explored the 
possibility of writing unfolding items with various tactics, and evaluated their performance at 
both the item and the scale level. 
Huang and Mead (2014) wrote ideal-point items using three tactics: average, double-
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barreled, and neutral. Items written with the average tactic describe typical behaviors of 
individuals with an average level of the trait (e.g. “My ability to plan is at about average”, or “I 
am about as careful as most others” for conscientiousness). The authors believed that such items 
will show unfolding because respondents with low and high trait levels will disagree with them 
from below and above, respectively, and only those score in the middle will agree. Cao et al. 
(2015) also wrote this type of intermediate items and named it “Average”.  
The second tactic used by Huang and Mead was called “double-barreled”, and items falling 
into this category would be made up of two parts with opposing stimuli in order to describe 
mixed behaviors. Example items are “Sometimes I’m industrious and other times I’m lazy” and 
“Although I have a daily organizer, I have a hard time keeping it up to date (Chernyshenko et al., 
2007). Respondents were expected to disagree with such items until both parts apply. Cao et al. 
(2015) didn’t have the same label, but came up with the “Frequency” (e.g. “Sometimes I can 
tolerate the messiness of my room.”) and the “Transition” (e.g. “I can ignore a mess for a long 
time, but eventually I clean it up.”) categories, which overlap mostly with the “double-barreled” 
category of Huang and Mead (2014). 
The third tactic of Huang and Mead (2014) was “neutral”, and items in this category would 
be carefully worded to consist of stimuli that were between the two extremes of the trait 
continuum, as least in the writers’ opinion. An example item would be “I trust what people say 
until they prove me wrong” for agreeableness. The “neutral” category is similar to the fourth and 
also the last category of intermediate items in Cao et al. (2015) labeled “Condition” (e.g. “I will 
lead a group only when I’m interested in getting the task done” for the dominance facet of 
extraversion).  
The overlap is not complete between the three tactics of Huang and Mead (2014) and the four 
categories (i.e. “FACT”) of Cao et al. (2015), and I won’t elaborate on this as it’s beyond the 
scope of the current study. What matters most is that both groups of researchers had very similar 
views about what intermediate items should look like, and they appeared to have covered the 
complete range of possible kinds of ideal-point items.  
In terms of the performance of these intermediate items, Huang and Mead (2014) wrote 76 
ideal-point items in total for the five Big Five personality dimensions, and 60.5% of them were 
considered successful, as their item parameters were able to be estimated, and the IRFs were 
nonmonotonic as expected. This supported the argument that good intermediate items can be 
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developed. However, this rate was significantly lower than what the authors found with the 
dominance items they wrote, whose successful rate was 76.52%, suggesting that it was harder to 
write good ideal-point items than dominance items. Among the three tactics, the “neutral” one 
performed the worst, with only 15 out of the 35 items in this category turning out to be 
successful, giving a success rate of 43%. The other two tactics, “average” and “double-barreled” 
both had over 70% of items that worked as intended, with the former being 79% and the latter 
being 73%. In fact, with the “neutral” items removed, the ideal-point items would have 
comparable success rate as the dominance items. In terms of dimensions, openness, with a 
success rate of a mere 21%, was found to be the hardest to write good intermediate items for, 
while success rates for the other four dimensions were all above 60%.  
Patterns discovered by Cao et al. (2015) were generally consistent with Huang and Mead 
(2014). In Study 1, for each of the three lower-order personality facets (i.e. Order under 
Conscientiousness, Dominance under Extraversion, and Curiosity under Openness) they studied, 
twelve intermediate items were written, three for each of the “FACT” categories. About 64% of 
the 36 new intermediate items turned out to have nonmonotonic IRFs, and similar to Huang and 
Mead (2014), the “A”, or the “Average” category had the best performance, with 8 of all 9 items 
considered good, followed by the “F” and “T” categories with 6 and 5 successful items, 
respectively. The “C” type had the weakest performance with only 4 unfolding item working. As 
mentioned earlier, in general, “A” is the same as the “average” tactic, “F” and “T” correspond to 
the “double-barreled” tactic, and “C” is similar to the “neutral” tactic. Therefore, in both papers, 
ideal-point items concerning average stimuli consistently worked the best, with the “double-
barreled” items combining opposing stimuli as the runner up, and the “neutral” items involving 
stimuli of medium levels being the least effective. Moreover, Cao and colleagues also discovered 
that the Curiosity scale had the most failed intermediate items (i.e. 7 out of 12), adding to the 
conclusion of Huang and Mead (2014) that it was harder to write good intermediate items for 
openness. In study 2, Cao et al. (2015) kept only the Order and the Dominance scales, and 
collected more data. With 5 out of 6 items working, “T” joined “A” as the most effective 
category, leaving “F” and “C” at the bottom, with only 3 and 2 working of all 6 items, 
respectively. In summary, the “A” type, whose items are as simple as extreme items, was no 
doubt the best-performing category. “F” and “T”, or “double-barreled” items worked to some 
extent, but the absolute success rate varies from sample to sample. “C” or “neutral” is the least 
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effective category with a fail rate over 50% or even 60%.  
As to why a number of intermediate items didn’t work out as expected, Huang and Mead 
(2014) frankly admitted it was “an unanswered question”. So far, attempted explanations have 
focused mainly on the characteristics of the items and the scales, such as the word and topic 
choice (Huang & Mead, 2014), or the 4-point Likert scale being too familiar to respondents (Cao 
et al., 2015). Interestingly, Broadfoot (2008) fitted the GGUM to dominance personality 
measures, and found some extreme items showing unfolding IRFs, which is the characteristic of 
intermediate items. For example, an item as extreme as “I’m always prepared” actually had a 
nonmonotonic IRF. On the other hand, items that seemed neutral (i.e. items that contained 
“sometimes”) were not flagged as unfolding at all. The author was just as uncertain as everyone 
else.  
What I’ve learned from these studies is that item responses do not always function as 
expected. Importantly, little attention has been paid to the respondents. The varying success rates 
of intermediate items across samples and the puzzling inconsistency between item types (i.e. 
extreme or intermediate) and their IRFs (i.e. folding or unfolding; Huang & Mead, 2014), in my 
opinion, is pointing to the possibility that besides the writing of intermediate items, their 
interpretation may not be universal. In other words, the items as well as the respondents could be 
both responsible for the functioning of personality items. One untested assumption underlying 
failed intermediate items is that respondents interpret even complicated items as intended by 
item writers. However, LaPalme et al. (2017) told a different story: high verbal ability led to 
more consistent use of the ideal-point response process for responding to attitude and affect 
items. It seems that not everyone shares the item writers’ understanding of noncognitive items, 
only those with high verbal skills.  
In the current study, I provided some of the participants with explicit knowledge about how 
to answer personality items, especially the intermediate items. This is particularly important 
because intermediate items have been found to yield higher test information at the extreme trait 
levels (Huang & Mead, 2014; Cao et al., 2015), which has important implications for personnel 
selection and for clinical diagnosis. Thus, providing information to respondents about how to 
answer such items may result in improved measurement. 
Criterion-Related Validity. Although some intermediate items performed well (e.g. the 
“average” type and some of the “double-barreled” type), it was found that the criterion-related 
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validities of ideal point measures were just comparable to that of the dominance model measures 
(e.g. Ling et al., 2016; Stark et al., 2006; Chernyshenko et al., 2007). According to Stark et al. 
(2006), ideal-point models fitted the data as well as or even better than dominance models, 
suggesting higher precision of ideal-point trait estimates. If this is true, then higher criterion-
related validity should be expected for ideal-point scores. However, Chernyshenko et al. (2007) 
collected data with the Order Scale of the CCS, to which they fitted both the dominance and the 
ideal-point models and found that both correlated very similarly with external criteria such as 
study behavior and health behaviors. Since the data for the ideal point analyses were 
dichotomous, they hypothesized that dichotomization would reduce the amount of information 
contained in the data, preventing the GGUM from having superior criterion-related validity. 
Therefore, Broadfoot (2008) in Study 1 applied the polytomous ideal-point model GGUM and 
the polytomous dominance model GPMC to data collected using the 50 Big Five Factor Markers 
from the International Personality Item Pool (IPIP; Goldberg, 1990). The author correlated the 
respondents’ estimated scores with their academic performance and scores on a situational 
judgment test (SJT). In addition, impact analyses were carried out to compare the rank order of 
respondents obtained with the two models. Although the author found that GGUM and GPMC 
had similar criterion-related validities, the impact analyses showed that trait estimates differed 
substantially in rank order at the upper end of the score distribution. According to the author, 
such a difference could have important implications for personnel selection, as very different 
decisions would be made based on the IRT model adopted, if a top-down selection strategy is to 
be used (Broadfoot, 2008). GGUM also was found to have uncovered more non-linear 
relationships than GPMC (i.e. 7 vs. 1) between personality traits and the criteria. However, 
whether the criteria-related validity, rank order, or non-linear relationships were accurate 
couldn’t be determined by the empirical study. 
As a result, Broadfoot (2008) included a Study 2, which was a simulation study to further 
compare the performance of the two IRT models. In Study 2, empirical item parameters for the 
Conscientiousness and the Agreeableness scales were used to generate responses, and these two 
scales were chosen because they represented scales with a lot of unfolding (7 out of 10 items) 
and minimal unfolding (1 out of 10), respectively. Responses were generated using either 
GGUM or GPMC depending on the property of each of the items, not scales. Therefore, the 
responses to the 7 conscientiousness and the 1 agreeableness items that were unfolding were 
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generated using GGUM, whereas responses to the others were generated with the GPCM.  
It turned out that the number of true unfolding items did influence the performance of the 
models. For the Agreeableness scale with predominantly extreme items, the criterion-related 
validity was more accurately estimated by the GPCM than the GGUM, whereas the GGUM 
recovered the correlation more precisely between thetas and the external criteria for the 
Conscientiousness scale. 
In terms of the rank orders, consistent with the empirical study, greater rank order differences 
were found at the upper end of the theta distribution. As to which model got the distribution 
right, again, for the Agreeableness scale, the GPCM thetas showed higher correlations with the 
true thetas, while GGUM did a better job recovering thetas for the Conscientiousness scale. The 
same pattern held that GPCM was favored by the more extreme scale (i.e. the Agreeableness 
scale) and the GGUM by the more unfolding one (i.e. the Conscientiousness scale) based on 
thetas at the upper end.  
Broadfoot (2008) reported that the GGUM detected more curvilinear relationships than the 
GPMC. Carter et al. (2017) added to this conclusion with two simulation studies exploring the 
performance of the GGUM and SGRM in detecting curvilinear relationships. They generated 
responses by using both the dominance and the ideal-point approaches, which was equivalent to 
assuming that the underlying response process was either dominance or ideal-point. All data 
were analyzed by both models, and it was found that when the generation approach (i.e. the 
assumed response process) matched the model used for analysis, the detection performance was 
the best with appropriate power and Type I error rates.  
In sum: (1) significantly more people appeared to utilize the ideal-point response process 
(e.g. LaPalme et al., 2017) consistently, which could be predicted by verbal ability, although 
many people used a mixture of both; (2) the GGUM had comparable fit to the dominance model 
and superior fit when the scale contains intermediate items with non-monotonic IRFs 
(Chernyshenko et al., 2001; Cao et al., 2015); (3) intermediate items expanded the range of the 
trait continuum that a scale could cover and provided useful information about an individual, but 
they could only be properly modeled by ideal-point models (Stark et al., 2006; Drasgow et al., 
2010); (4) contrary to what many researchers thought, intermediate items could be written and 
many of them worked very well, but why some of them didn’t work was unknown (Huang & 
Mead, 2014; Cao et al., 2015) and the person factor had never been considered; (5) the criterion-
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related validity of ideal point and dominance trait estimates were often very similar; GGUM 
worked better than the dominance models for predicting external criteria and detecting 
curvilinear relationships when the scale held a certain amount of nonmonotonicity and the 
underlying response process is ideal-point instead of dominance. 
Importantly, in “self-report” personality testing for adults, the “self” is understudied. One can 
argue that respondents make no mistakes as any reaction is the “natural” reaction, but this 
assumes away any problems. Instead, researchers may have overlooked an important source of 
variance: Respondents’ understanding of what researchers are asking them to do. LaPalme et al. 
(2017) showed that the inconsistency between participants’ responses and researchers’ 
expectation might be a result of the participants’ difficulty in comprehending the items. Such 
confusion could be even worse when the sample has low motivation such as students 
participating for course credit and MTurk workers getting paid 50 cents/hour. All in all, while a 
great amount of time and energy have been devoted to improving items and scales, the 
possibility shouldn’t be overlooked that the participants are underperforming when they take the 
survey due to the lack of knowledge about how to do it. LaPalme et al. (2017) examined verbal 
ability as a predictor of response process with attitude and affect items, so I believed it was 
reasonable to hypothesize that some clarification of the respondents’ task would improve the 
quality of the data. 
Therefore, in the current study, I taught some of the participants about the ideal-point 
response process and intermediate items in order to eliminate the potential information 
imbalances, and see how it would affect the psychometric properties of the ideal-point (i.e. the 
GGUM) and the dominance IRT models. 
Personality and Industrial-Organizational Psychology (I-O Psychology) 
Today, personality testing is enjoying its second heyday in I-O Psychology (Hough & 
Schneider, 1996). The first one lasted for about one decade and ended when personality was 
concluded to have correlations with major work outcomes that did not differ from zero (Locke & 
Hulin, 1962; Guion & Gottier, 1965). Then, the five-factor structure of personality (i.e. the Big 
Five) and meta-analytic studies on validity brought the second peak of personality, especially 
when researchers finally started to pay attention to artifacts such as restriction of range and 
unreliability of criterion measures. Extraversion, agreeableness, conscientiousness, neuroticism, 
and openness to experience, are the five personality dimensions that are believed to cover most 
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trait-related adjectives in the English language (Goldberg, 1981, 1990, 1992, 1993), as well as 
most existing personality inventories (Costa, Busch, Zonderman, & McCrae, 1986; McCrae & 
Costa, 1989; Costa & McCrae, 1988). This widely accepted framework then was used in a series 
of meta-analyses, with artifacts corrected, to demonstrate the usefulness of the Big Five for 
predicting important work-related outcomes. For example, the five personality factors were 
found to have corrected mean validities ranging from 0.16 for extraversion to 0.33 for 
agreeableness (Tett, Jackson, & Rothstein, 1991). Barick and Mount (1991) obtained the same 
results: Conscientiousness in particular was found to be a meaningful predictor of performance 
across all occupational groups. When multiple factor scales were combined to form a compound 
variable, even higher validity was observed. Ones, Viswesvaran, and Schmidt (1993) created a 
new measure of integrity by integrating the conscientiousness, agreeableness, and emotional 
stability measures, and found it correlated with overall job performance at 0.41 after artifacts 
were accounted for. Compared to cognitive ability tests, personality measures also had less 
adverse impact against minorities (e.g., Sackett, Burris, & Callahan, 1989; Ones et al., 1993; 
Feingold, 1994; Hough, 1996). Having meaningful and consistent correlations with job-related 
criteria while only being weakly associated with intelligence, personality has become a most 
interesting predictor in personnel selection.  
Conscientiousness 
Conscientiousness is a personality construct that reflects individual differences in 
characteristics such as being diligent, organized, rule abiding, self-controlled, and responsible to 
others (Roberts, Lejuez, Krueger, Richards, & Hill 2014; Roberts, Jackson, Fayard, Edmonds, & 
Meints, 2009), and is related to a variety of important outcomes. 
Conscientiousness and Overall Job Performance. Among the Big Five, conscientiousness 
has emerged to be one of the strongest and the most stable predictors of job performance 
(Anderson & Viswesvaran, 1998; Barrick & Mount, 1991; Salgado, 1997). This is intuitive, in 
that people who are more conscientious tend to work harder and be more responsible and self-
disciplined, all of which are likely to be beneficial to almost all types of work. According to 
Barrick and Mount’s (1991) meta-analysis, conscientiousness was the most consistent predictor 
of three kinds of job performance (job proficiency, training proficiency, and personnel data) 
across five different types of occupations (professionals, police, managers, sales, and 
skilled/semi-skilled). The correlations between conscientiousness and job performance ranged 
	 21	
from 0.20 to 0.23. These findings were later replicated by Salgado (1997) using a European 
community sample. Salgado found an overall validity coefficient of .25 for conscientiousness, 
which was the highest among the Big Five, and that the validity existed across occupations 
(police, managers, sales, and skilled labor), and the coefficients ranged from .16 to .39.  
In 2000, Hurtz and Donovan revisited the relationship between the Big Five personality 
dimensions and job performance, and pointed out that previous meta-analyses (Barrick & Mount, 
1991; Tett et al., 1991; Salgado, 1997) were flawed in construct validity, for a large number of 
the measures used in earlier studies were not designed to explicitly measure the Big Five 
personality dimensions. Therefore, the authors included only the scales that were explicitly 
designed to measure the Big Five, and concluded that the true validity of conscientiousness was 
0.2 across occupations and performance criteria. One year later, overcoming the deficiency of 
having a small number of studies in some of the previous meta-analyses (e.g., Tett et al., 1991), 
Barrick, Mount, and Judge (2001) published a study where they quantitatively summarized 15 
prior meta-analyses that studied the relationships between the Five Factor Model (FFM) and job 
performance. Conscientiousness again stood out as the most valid predictor across performance 
measures and occupational types. It had the highest average true score correlation estimate of the 
five personality dimensions, ranging from the mid .20s to low .30s, with the upper bound of the 
90% credibility values of these validity estimates in the upper .30s. To avoid having to classify 
predictors by construct, Hogan and Holland (2003) in their meta-analytic study took in only the 
studies that used the Hogan Personality Inventory (HPI). In HPI, the prudence construct served 
as conscientiousness (mean correlation between the two was .51), which had a correlation with 
overall job performance at 0.24.  
Conscientiousness and Contextual Performance or Citizenship Behavior. Being an 
important part of the job performance, contextual performance (Motowidlo & Van Scotter, 1994) 
has also been found to be associated with conscientiousness. Unlike task performance, which is 
usually task-oriented and required in job description, contextual performance is focused on 
meeting or exceeding what is prescribed by organizational roles, and spontaneously going 
beyond the roles to perform behaviors such as helping and cooperating with colleagues, 
protecting organizations from harm, defending organization’s reputation, undertaking self-
development, and so on (Katz & Kahn, 1966). Inspired by studies as such, Hurtz and Donovan 
(2000) explored the predictability of task and contextual performance by the Big Five personality 
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traits, and discovered that the true validity coefficient of conscientiousness for task performance 
(ρ = .15) was lower than those for job dedication (ρ = .18) and interpersonal facilitation (ρ = .16), 
both of which according to Van Scotter and Motowidlo (1996) are facets of contextual 
performance. Hogan and Holland (2003) broke down overall job performance to getting ahead 
(i.e. task performance) and getting along (i.e. contextual performance), and observed that the 
estimated true validity of prudence (i.e. conscientiousness) for contextual performance was .31. 
This was higher compared to the validity for task performance (ρ = .20). Therefore, 
conscientiousness predicts task performance, and predicts contextual performance even better. 
In I-O Psychology, sometimes organizational citizenship behavior (OCB) is used almost as 
an interchangeable concept of contextual performance, and similar to contextual performance, 
OCB, too, has been found to be predicted by conscientiousness. Organ and Ryan (1995) in their 
meta-analysis found that conscientiousness was the only variable significantly positively 
correlating with both the altruism component (directed towards individuals; corrected r = .22) 
and the generalized compliance component (directed towards organizations; corrected r = .30) of 
OCB. Miller, Griffin, and Hart (1999) noticed that conscientiousness was a valid predictor of 
OCB (r = .42) above and beyond neuroticism and extraversion. In comparisons to task 
performance, citizenship performance was more strongly associated with conscientiousness. For 
example, Motowidlo and Van Scotter (1994) obtained a correlation between the dependability 
facet of conscientiousness and citizenship performance at .31, and it was only .18 between 
dependability and task performance, though both were significant.  
Conscientiousness and Other Important Criteria. Besides job-related outcomes, 
conscientiousness has been perceived as one of the most consequential trait for adaptive social 
functioning. It was found to be positively related to important life outcomes including marital 
stability (Tucker, Kressin, Spiro, & Ruscio, 1998), participation in healthy behaviors (Bogg & 
Roberts, 2004), and longevity (Friedman et al., 1993). 
Also, according to Poropat (2009), conscientiousness is among the FFM dimensions the most 
closely related to academic performance (AP). Conscientiousness resembles the Webb’s w factor 
(Webb, 1915), or as in Digman (1989), the willingness to achieve, both of which were found 
linked to AP (De Raad & Schouwenburg, 1996). Poropat (2009) pointed out that due to the link 
between Conscientiousness, sustain effort, and goal setting (Barrick, Mount, & Strauss, 1993), 
the dimension also contributed to a variety of AP-related behaviors, such as concentration on 
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homework, following requirements (Trautwein, Ludtke, Schnyder, & Niggli, 2006), time 
management and effort regulation associated with learning (Bidjerano & Dali, 2007). 
Given the importance of conscientiousness for predicting a variety of important academic, 
job, and life outcomes, the current study will focus on the conscientiousness dimension of the 
Big Five personality dimensions. 
Narrow Facets of Conscientiousness. The studies mentioned above are all based on 
definitions and measurement models of conscientiousness that are somewhat different. Some of 
them used a measure of global conscientiousness while the others focused on narrow facets of 
the dimension, such as Achievement, Order, or Self Control. Paunonen (1998) reported that 
narrow trait measures of the Big Five predicted criteria better than the broad trait measures. 
Other studies comparing the broad and narrow measures drew similar conclusions (e.g. Ashton, 
1998; Paunonen & Ashton, 2001). Roberts, Chernyshenko, Stark, and Goldberg (2005) found 
that all 6 underlying factors (Industriousness, Order, Self-control, Responsibility, Traditionalism, 
and Virtue) of conscientiousness had both differential predictive validity and incremental 
validity beyond the general factor of Conscientiousness when used to predict a variety of criteria, 
including work dedication, drug use, and health behaviors. Dudley, Orvis, Lebiecki, and Cortina 
(2006) found that narrow facets of conscientiousness (i.e., Achievement, Dependability, Order, 
and Cautiousness) had their unique strength for predicting various types of job performance (i.e., 
task performance, contextual performance, and counterproductive work behavior), even above 
and beyond global conscientiousness, but the magnitude depended on the particular type of 
criterion. 
Avdic (2013) found that the broad dimension of conscientiousness predicted task 
performance, and in stepwise multiple regression analyses containing facets of conscientiousness 
as predictors of overall job performance, the competence facet emerged as the only meaningful 
predictor. 
In 2013, Salgado, Moscoso, and Berges used a Schmid-Leiman transformation to partition 
the common variance in the facets of conscientiousness, and found that the narrow measures 
containing only specific variance in fact didn’t predict job performance or have incremental 
validity above and beyond global conscientiousness. The findings are consistent with a couple of 
other studies such McManus and Kelly (1999), and Allen, Facteau, and Facteau (2004).  
Whether the narrow facets or the broad dimension should be used for measuring 
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conscientiousness is beyond the scope of the current study. However, the studies mentioned 
above have proved that conscientiousness, at both higher or lower-order, is a meaningful and 
consistent predictor of a number of crucial outcomes relating to school, work, family, and health, 
and thus the present study will focus on this construct. To be more specific, three of the most 
representative facets of this broad personality dimension will be measured, and they are 
industriousness, orderliness, and self-control. Industriousness is characterized by being hard-
working and striving to achieve. Orderliness reflects the tendency to be organized, neat and tidy. 
Self-control, or impulse control, according to Peabody and De Raad (2002), reflects the 
propensity to be careful and controlled. These are the facets that keep emerging as stable facets 
of conscientiousness across studies (Roberts, Bogg, Walton, Chernyshenko, & Stark, 2004; 
Saucier & Ostendorf, 1999; Perugini & Gallucci, 1997; Peabody & De Raad, 2002). The facet of 
responsibility was thought to be another main facet of conscientiousness (Chernyshenko, 2003; 
Roberts et al., 2014), but factor analyses showed that it was a highly problematic facet on the 
CCS, especially when compared with its three fellows above. In both U.S. and U.K. samples, the 
Responsibility scale barely held up and quite a few items of this facet loaded onto 
industriousness and virtue (Green, O’Connor, Gartland & Roberts, 2016). The authors 
consequently concluded that responsibility failed to consistently emerge as a coherent factor.  
The three facets included in the present study were not only stable and coherent factors of 
conscientiousness, but were also good predictors. For example, order and self-control had been 
found to be negatively correlated with a series of health and risk-related behaviors such as recent 
binge drinking, smoking, and overall risk behaviors (Green et al., 2016). Industriousness, on the 
other hand, had been constantly found to be a great predictor for performance-related criteria, 
including job performance, especially that of veteran employees (Stewart, 1999) and academic 
performance (MacCann, Duckworth, & Roberts, 2009).   
Considering the fact that industriousness, orderliness, and self-control together represent the 
main characteristics of conscientiousness, consistently emerge as coherent factors, and have 
notable correlations with various outcomes, the current study focused on them as the most 
characteristic aspects of conscientiousness.   
Curiosity 
The most important reason why I included the curiosity facet in the current study was that it 
had been found by researchers to be the hardest facet/trait to write good intermediate items for 
	 25	
(Huang & Mead, 2014; Cao et al., 2015). Therefore, I believed curiosity measures would be 
useful for testing the strength of respondent training. Also, as a trait relating to knowledge 
acquisition, excitement to new experience, learning, and thinking (Mussel, Spengler, Litman, & 
Schuler, 2012), curiosity was found to be a predictor of overall job performance (e.g. Harrison, 
2009; Reio & Callahan, 2004; Mussel, 2013), above and beyond 12 cognitive and noncognitive 
predictors (Mussel, 2013), though not across all positions (Mussel et al., 2012). In addition, 
people who were high in curiosity were found to be less sensitive to social rejection (Kawamoto, 
Ura, & Hiraki, 2017), suggesting that the trait could improve psychological and social 
functioning. 
Considering the importance of curiosity for both item writing and job and life outcomes, it 
was included in this study.  
Core Self-Evaluations 
Judge, Locke, and Durham (1997) proposed an integrative personality trait termed Core self-
evaluations (CSE), which was indicated by four well-established traits: (1) self-esteem: the 
overall value that one places on himself/herself (Harter, 1990); (2) generalized self-efficacy: the 
evaluation one has about oneself of how well he/she can perform across situations (Locke, 
McClear, & Knight, 1996); (3) neuroticism: the tendency to focus on negative aspects of the self 
and to have a negative cognitive or explanatory style (Watson, 2000); and (4) locus of control: 
beliefs that one can influence or control events and their outcomes (Rotter, 1966). Measured with 
the Core Self-Evaluations Scale (Judge, Erez, Bono, & Thoresen, 2003), the CSE was found to 
predict job satisfaction, job performance, and life satisfaction, above and beyond the five-factor 
model (Judge et al., 2003).  
Being able to predict a variety of life and job outcomes, CSE was included in the current 
study. 
Response Scale: Polytomous vs. Dichotomous 
When a Likert-type response scale is used, and the sample size is relatively small (e.g. n = 
300), some items may have a response category (e.g. “Disagree”) endorsed by too few 
participants to yield robust IRT estimates (Cao et al., 2015). Dichotomization, therefore, is 
sometimes considered a solution to such a problem, but the assumption that dichotomous scoring 
and polytomous scoring yield equivalent psychometric properties may not be valid. For example, 
Chernyshenko et al. (2007) suspected that the reason why they didn’t observe better criterion-
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related validity for the GGUM was that dichotomization of the responses may have reduced the 
amount of psychometric information, although Broadfoot (2008) later found that polytomous 
scoring didn’t improve validity. Cao et al. (2015) reported better model-fit for the dichotomized 
data (n = 375) than for the polytomous data (n = 811), while in a simulation study, Tay and 
colleagues (2011) found that polytomous IRT models (i.e. GRM and polytomous GGUM) in 
general yielded better model-data fit than the dichotomous models (i.e. 2PLM and dichotomous 
GGUM). Polytomous scoring was also found in simulated computerized adaptive test (CAT) on 
innovative items to have slightly better measurement precision (Jiao, Liu, Haynie, Woo, & 
Gorham, 2012), whereas in the same study with real data no difference was found between the 
two scoring methods. Vispoel and Kim (2014) reported that for the Balanced Inventory of 
Desirable Responding (Paulhus, 1991, 1999), a polytomous IRT model, GRM, provided 
consistently more precise estimates than dichotomous IRT models such as the 1PLM and the 
2PLM, as well as its fellow polytomous model, the partial credit model (PCM). Given the mixed 
results in the literature, and the fact that both dichotomous and polytomous response scales were 
being used in research, I decided to include response scale format as an independent variable in 
the current study.  
For the dichotomous condition, participants simply indicated if they agreed or disagreed with 
each of the items. For the polytomous condition, I used a 4-point Likert scale without a neutral 
option (i.e. “1= Strongly disagree”, “2 = Disagree”, “3 = Agree”, and “4 = Strongly agree”), as 
studies found that response scales having an odd-number of response options with a neutral 
option (e.g. Likert’s 1932 5-point rating scale) failed to work as intended for personality testing, 
regardless of the IRT approach being used. For example, when a dominance scale was used, due 
to the lack of intermediate items, the neutral option was included so that people with neutral 
attributes could endorse it (Likert, 1932; Kalton, Roberts, & Holt, 1980). However, in IRT 
analyses, researchers realized that the middle option was actually used by respondents as a 
“default” option when they didn’t want to select other options (Kulas, Stachowski, & Haynes, 
2008). Hanisch (1992) reported that on the JDI, the “?” option was endorsed by respondents not 
to express neutrality but instead a negative sentiment. When mixed IRT models were used to 
analyze such data (e.g. Hernández, Drasgow, & González-Romá, 2004; Carter, Dalal, Lake, Lin, 
& Zickar, 2012), it was found that there was a class of respondents who appeared to use the 
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middle to indicate confusion rather than the level of their job satisfaction. The middle option was 
also endorsed when respondents lacked strong, crystallized opinions (Presser & Schuman, 1980).  
When an ideal-point approach is used, there simply is no need for a middle option reflecting 
neutrality, as ideal-point scales have intermediate items that will be endorsed by individuals with 
moderate trait levels. The use of a middle option could lead to poor fit of the GGUM, while four- 
and six-option response scales with no neutral option worked well with it (Dalal, Carter, & Lake, 
2014). 
Therefore, in the current study, I used a four-point Likert scale for the polytomous condition. 
Respondent Training 
There hadn’t been a lot of studies where researchers trained or coached respondents to 
answer self-report items, but between the late 70s and the early 90s, a lot of studies on rater 
training were conducted where raters (e.g. supervisors, students etc.) were coached to evaluate 
the performance of others (e.g. employees, instructors etc.). An experimental design was usually 
adopted by this type of study, and observer ratings given by trained and untrained subjects were 
compared in terms of reliability, validity, accuracy, and error. In general, trained raters were 
found to have better performance with reduced errors such as halo, leniency, and contrast, 
compared with untrained raters (e.g. Borman, 1975; Latham, Wesley, & Pursell, 1975; Bernardin 
& Walter, 1977; Bernardin, 1978; Ivancevich, 1979; Bernardin & Pence, 1980; Pulakos, 1984), 
especially when the training was focused on avoiding errors (i.e. Rate Error Training, RET). On 
the other hand, rater training that aimed specifically to improve rating accuracy (i.e. Rater 
Accuracy Training, RAT) led to more accurate ratings. Interrater reliability was also found to be 
higher among the trained raters (e.g. Bernardin & Walter, 1977; Shohamy, Gordon, & Kraemer, 
1992; Kramer, de Roten, & Drapeau, 2011). Although RET had been believed by some 
researchers to have harmed accuracy (e.g. Hedge & Kavanagh, 1988; Bernardin & Pence, 1980), 
the meta-analytic study conducted by Woehr and Huffcutt (1994) concluded that RET actually 
resulted in a modest increase in the measuring accuracy.  
The finding that rater training normally led to better observer ratings got me wondering if 
training effects also existed on respondents of self-report personality tests. To train respondents 
to provide self-evaluations in a more consistent manner, I concentrated on these three aspects: 
1. The Ideal-Point Response Process. I asked the participant in the training group that when 
answering to an item, they read the statement, think about themselves (i.e. engage in 
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introspection), and decide if the statement is closely describing them. I emphasized that 
they only agree with a statement if they believed that it was an accurate description of 
them. The instruction was written in layperson’s language to avoid confusion.	
2. The “Agree Only When Both Apply” Rule. I reminded participants that they might 
encounter items that partially applied to them, which they should disagree with. Brown 
and Maydeu-Olivares (2010) were concerned that an item that didn’t completely apply 
might cause confusion for the participant, who might get frustrated and give random 
responses. Therefore, in this study, I told the participants what to do in a situation like 
this, so that frustration and random responses would be less likely to occur.	
3. Disagree from Both Directions. The ideal way for an intermediate item to work is that 
only people of medium trait levels will endorse it, and the others will disagree either 
because their trait levels are too low (i.e. disagree from below) or because their trait levels 
are too high (i.e. disagree from above). Knowing when to disagree with an intermediate 
item is as important as knowing when to agree with it. Therefore, I, with the help of 
several examples, explained to participants what it meant to agree and disagree with each 
of them, so that the participants were able to confidently answer items later without 
having to scratch their heads.	
To summarize, in the current study, respondent training and response format were the two 
between-group independent variables, leading to a 2 X 2 design. Within each of the four groups, 
three facets of conscientiousness, industriousness, order, and self-control, the curiosity facet of 
openness, as well as CSE were measured. Each of these 4 Big-Five personality narrow facets 
was measured with two types of personality measures. These instruments were developed with 
different approaches (i.e. dominance vs. ideal-point) and amounts of nonmonotonicity, 
considering the findings from previous studies that the approach (i.e. dominance vs. ideal-point) 
used for developing a scale and the amount of unfolding on a scale were both related to the 
performance of IRT models. Life satisfaction, counterproductive work behavior (CWB), health 
behavior, and academic performance were measured as external criteria. 
Hypotheses and Research Questions 
Since training should improve participants’ understanding of the personality items, there 
should be more well-preforming intermediate items in the trained groups than in the untrained 
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groups. Based primarily on this premise, this study tested and explored the hypotheses and 
research questions listed below.  
Model-Data Fit 
Hypothesis 1a: GGUM will have better fit in the trained group than in the untrained group, 
given that the other conditions are the same. 
Hypothesis 1b: 2PL and SGR will have worse fit in the trained group than in the untrained 
group, given that the other conditions are the same. 
Hypothesis 1c: For dominance scales, fit of GGUM will be no worse than that of the 
dominance models, given that the other conditions are the same. 
Hypothesis 1d: For ideal-point scales, fit of GGUM will be better than that of the dominance 
models, given that the other conditions are the same. 
Research Question 1: How will the number of response categories affect model fit? 
Criterion-Related Validity 
Hypothesis 2a: In the trained group, GGUM will have higher criterion-related validity than 
the dominance models for the ideal-point measures, given that the other conditions are the same. 
Hypothesis 2b: There will be no difference in criterion-related validity in all the other 
conditions. 
Research Question 2: Will the number of response categories have an effect on the criterion-
related validity, given that the other conditions are the same? 
Intermediate Items 
Hypothesis 3a: More items will turn out to be intermediate in the trained group than in the 
untrained group when the measures are dominance, given that the other conditions are the same. 
Hypothesis 3b: More items will turn out to be intermediate in the trained group than in the 
untrained group for the ideal-point measures, given that the other conditions are the same. 
Research Question 3: How will the number of response categories affect the number of 







CHAPTER 3: METHODOLOGY 
Study Design 
The design of the study is illustrated in Table 1. This 2 X 2 design generated four between-
subject groups that differed from each other in the conditions of training (i.e. training vs. no 
training) and response scale (i.e. 4-point vs. 2-point). 
Participants 
A total of 2437 Amazon Mechanical Turk (MTurk) workers participated in this study, and 
they were randomly assigned to one of the 4 groups. Among these participants, 443 were 
dropped for failing to answer all 3 quality control questions right, and 17 were dropped for 
giving invariant responses on one or multiple scales. Therefore, I ended up with 1977 
participants in total (valid response rate = 81.12%). Demographic information for the sample can 
be found in Table 2. 
Measures 
Personality 
IPIP. The 300-item International Personality Item Pool (IPIP; Goldberg et al., 2006) based 
on Costa and McCrae (1992) NEO-PI-R facets has 300 items for 30 facets of the Big Five 
factors. In this study, industriousness, order, self-control, and curiosity were measured by the 10-
item Achievement-Striving, Orderliness, Cautiousness, and Adventurousness scales, 
respectively. Information regarding measure reliability for each of the 4 groups can be found in 
Table 3.  
CPS and More Intermediate Items. The Comprehensive Personality Scale (CPS) is a result 
of years of work in Dr. Fritz Drasgow’s lab, and it was developed using the ideal-point approach 
(Wang, 2013). The CPS consists of 440 items that cover a full set of 22 personality facets 
derived from the Big-Five model. In terms of item extremity, each facet has approximately equal 
numbers of statements reflecting high, medium, and low trait levels (Wang, 2013). I also 
combined the CPS items with intermediate items written by Cao and colleagues (2015), hoping 
to maximize the training effect by including more intermediate items. Since Cao et al. (2015) 
didn’t measure industriousness or self-control, these two facets were measured by the CPS alone. 
The number of items for each of the 4 CPS scales was 20, and Cao et al. (2015) developed 8 
intermediate items for the Curiosity scale and 9 for the Order scale.  
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CSES. The Core Self-Evaluations Scale (CSES; Judge et al., 2003) was used to measure core 
self-evaluations. The CSES contains 12 items, and was developed with the dominance approach 
(Judge et al., 2003). Although the CSES was developed with a 5-point Likert-type scale ranging 
from “Strongly disagree” to “Strongly agree”, with a middle option of “Neutral”, in the current 
study, participants were presented with either a 4-point (1 = “Strongly disagree”, 2 = “Disagree”, 
3 = “Agree”, 4 = “Strongly agree”) or a dichotomous “Disagree - Agree” response scale, 
depending on which group they were assigned to. Reliability of the measure can be found in 
Table 3.  
Criteria 
Information regarding the reliability of the criterion measures (except for Academic 
Performance) are listed in Table 3, and items on the criterion measures can be found in Appendix 
B. 
SWLS. I measured participants’ life satisfaction using the Satisfaction with Life Scale 
(SWLS; Diener, Emmons, Larsen, & Griffin, 1985). This is a heavily used 5-item scale with a 7-
point response scale ranging from “Strongly disagree” to “Strongly agree”, including a neutral 
option “Neither agree nor disagree”.  
Academic Performance (AP). Participants’ academic performance (AP) was assessed with 
one item asking about their performance at school (i.e. “How do/did you do in school”). The 
participants provided their answers on a 7-point response scale with no neutral option (i.e. 1 = 
“Very poorly”, 2 = “Poorly”, 3 = “Slightly below average”, 4 = “Average”, 5 = “Slightly above 
average”, 6 = “Well”, and 7 = “Very well”). 
Counterproductive Work Behavior (CWB). Participants were first asked whether they were 
employed at the time they participated in the study, and if they were, they would be asked to fill 
out the 10-item CWB checklist (Spector, Bauer, & Fox, 2010). Participants were asked to 
indicate how frequently they performed at their current jobs a variety of counterproductive work 
behaviors. The 10-item CWB measure uses a 5-point response scale (i.e. 1 = “Never”, 2 = “Once 
or twice”, 3 = “Once or twice/month”, 4 = “Once or twice/week”, 5 = “Every day”).  
The Health Behavior Checklist (HBCL). I assessed participants’ health-related behaviors 
with the Preventive Health Behaviors (PHB) and part of the Risk Taking Behavior (RTB) 
subscales of the HBCL (Vickers, Conway, & Hervig, 1990). The PHB scale consists of 16 items, 
10 of which focus on wellness maintenance and enhancement (WME), and 6 on accident control 
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(AC). The 7-item Traffic Risk (TR) scale was used to measure risk taking behavior. 
Training Feedback 
Right after participants finished the training, I presented them with 2 questions asking for 
their feedback on the training (see Table 4). The first question asked how often they had been 
confused with items similar to the ones in the training, and the second asked if they had learned 
anything new from the training.  
Response Time 
The time each participant spent finishing the IPIP measures, the CSES, and the CPS 
measures was recorded, respectively.   
Procedure 
Training  
The participants assigned to the two training groups (i.e. Groups 3 and 4) were first presented 
with a flowchart illustrating the ideal-point response process I would like them to adopt when 
responding to an item: (1) read the statement; (2) think about yourself; (3) compare yourself to 
the statement; (4) if every part of the statement applies to you, agree or strongly agree; (5) if not, 
disagree or strongly disagree.  
Then, in order to make sure that participants paid attention to and understood the flowchart, I 
presented them with each of the 5 steps of the process in a random order, and asked them to put 
those steps in the correct order as shown in the flowchart. Participants had to answer this 
question correctly to move on, and they were allowed to go back to the flowchart when they 
were working on the ordering task.  
After participants had passed the ordering task, they were asked to work on an intermediate 
item practice containing 3 example intermediate items of different types. These 3 example items 
were presented one at a time to the participants and a flowchart was used to explain when this 
item should be agreed with (i.e. when the item applied completely) or disagreed with (i.e. when 
the item didn’t apply at all or part of it didn’t). Following each example item, a similar 
intermediate item was presented as a test question, followed by 2-3 vignettes of made-up 
characters, and respondents were asked to respond to the test item for the made-up characters 
based on the vignettes. This was to test if the respondents had studied and understood the 
example. If the respondents managed to choose the correct answers for all the made-up 
characters, they would pass, otherwise, they would be provided with an explanation on why their 
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responses were incorrect and they were asked to try again. Respondents needed to pass the 
practice questions for all 3 examples in order to take the official surveys. This was how I ensured 
that participants in the training group spent time learning the materials rather than skipping them 
and taking the survey directly. Details of the training for the polytomous group can be found in 
Appendix A. The only difference between training in the polytomous group and the dichotomous 
group was that all response categories (in flowcharts, instructions, and items) were changed 
accordingly. 
No training 
Participants assigned to the two non-training groups only took the surveys and received no 
additional training.  
Dichotomous 
Participants in the two dichotomous groups answered the personality surveys using a 
“Disagree-Agree” scale.  
Polytomous 
Participants in the two polytomous groups answered the personality items using a 4-point 
response scale (i.e. “1= Strongly disagree”, “2 = Disagree”, “3 = Agree”, and “4 = Strongly 
agree”). 
Measures  
Participants in all 4 groups were measured on all 5 personality traits (i.e. curiosity, 
industriousness, order, self-control, and core self-evaluation) and 4 external criteria (i.e. life 
satisfaction, academic performance, CWB, and health-related behaviors) with the 7 instruments 
mentioned above. 
Randomization 
Participants were randomly assigned to one of the four groups. Personality measures were 
presented in a random order, and so were the outcome measures. Within each scale, items were 
also randomly presented. 
Analyses 
Reliability 
As shown in Table 3, all dominance measures and criterion measures had acceptable 
Cronbach’s alpha (i.e.  0.7) except for the Accident Control scale of the HBCL for the 
untrained group using the polytomous response scale, the reliability of which was very slightly 
	 34	
below 0.7 (i.e. 0.658). Considering that this scale showed acceptable reliability in all the other 3 
groups, we decided to keep this measure in our analyses for all groups.  
Scales and Items 
Since there were 11 personality scales included in the analyses, I gave them each a shorter 
name, and will use them in the rest of this paper: 
CSES: The Core Self-Evaluation Scale. 
IPIP_Cur: The Adventurousness scale of the IPIP measuring curiosity. 
IPIP_Ind: The Achievement-Striving scale of the IPIP measuring industriousness. 
IPIP_Ord: The Orderliness scale of the IPIP measuring order. 
IPIP_SC: The Cautiousness scale of the IPIP measuring self-control. 
CPS_Cur20: The 20-item Curiosity scale of the CPS. 
CPS_Ind20: The 20-item Industriousness scale of the CPS. 
CPS_Ord20: The 20-item Order scale of the CPS. 
CPS_SC20: The 20-item Self-Control scale of the CPS. 
Cur28: The 20-item CPS Curiosity scale combine with the 8 intermediate items developed by 
Cao et al. (2015). 
Ord29: The 20-item CPS Order scale combine with the 9 intermediate items developed by 
Cao et al. (2015). 
In Group 2 (i.e. untrained and polytomous), response category 1 (i.e. “Strongly Disagree”) 
was not selected by any participant for Item 3 of the IPIP_Cur scale (i.e. “Am interested in many 
things”), which was a problem for running the IRT software (esp. GGUM2004), so the item was 
dropped from all further analyses from all groups. This was also to ensure that exactly the same 
materials were included in the analyses for all 4 groups.  
Unidimensionality 
Since both dominance and ideal-point IRT models assume unidimensionality, I conducted 
exploratory factor analysis (EFA) with principal axis factoring. Results showed that in general 
unidimensionality held for most of the scales, with a few exceptions concentrating in the two 
dichotomous groups (i.e. Groups 1 and 3), where the total variance explained by the first factor 
were slightly below the 20% cutoff (Reckase, 1979), ranging from 15.16% to 19.97. However, 
sometimes when a response scale is dichotomous, and there is a large proportion of 1’s, it’s 
possible to have a smaller first eigenvalue but at the same time data satisfy unidimensionality 
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(Drasgow, personal communication, Aug 20, 2018). Therefore, I decided to run IRT analyses 
with all data.    
Model Fit  
Since GGUM2004 (Roberts & Shim, 2008) failed to converge for all the polytomous CPS-
related data, I had to exclude them from the analyses. Therefore, I obtained both dichotomous 
and polytomous GGUM item and person parameter estimates for all the IPIP data, while only the 
dichotomous GGUM estimates for the CPS-related data were obtained. No reverse coding was 
needed for GGUM estimation. 
After negatively-worded items were reversed in SPSS, I obtained item and person estimates 
with MULTILOG 7.0 (Thissen, Chen, & Bock, 2003) for the dominance models.  
With the estimated item parameters and the item responses, I ran model fit analyses in 
MODFIT (Stark, 2007) for both the dominance models and GGUM. MODFIT is an Excel macro 
developed specifically for analyzing IRT model fit. Adequate fit was indicated by Chi-square-to-
degree-of-freedom ratios less than 3 (Tay, et al., 2011). 
Criterion-Related Validity  
I correlated the estimated person parameters obtained with different models with 
participants’ scores on the outcome measures. I also compared the criterion-related validity 
under different conditions to examine the effects of training, number of response categories, and 
the IRT model applied. A Bonferroni correction was used to control the family-wise error rate 
(FWER) induced by performing multiple hypotheses tests.  
Intermediate Items 
The number of good intermediate items is an important indicator of the training effect, so I 
looked at the GGUM α-	(i.e.	the	discrimination	parameter)	and	B-parameters (i.e. the location 
parameters) of each of the items, and an item with an acceptable α would be considered an 
intermediate item if its B fell between the 10th and 90th percentile of the estimated theta 
distribution (Roberts & Shim, 2008). I compared between the untrained and the trained group the 
numbers of intermediate items, and how many of them were actually developed to be 
intermediate. I also compared the means of the α-parameters of the intermediate items in the 
trained and untrained groups. The larger the mean α-parameters, the more informative the set of 
items were on average. Mean discrimination along with the number of good intermediate items 
were used to examine the effectiveness of training on item responding. 
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In addition to item parameters, I also referred to the GGUM ICCs to examine more 
intuitively if an item was displaying different properties in the trained and the untrained groups.  
Response Time 
The mean time participants spent on finishing the IPIP measures, CPS measures, and the 
CSES was compared across conditions. 
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CHAPTER 4: RESULTS 
Model Fit 
Estimated Item Parameters 
For all 4 groups, estimated item parameters for each of the 11 scales mentioned in Chapter 3 
can be found in Tables 5-26. When GGUM was fitted to the data, the scale developing method 
didn’t seem to matter, and most items had discrimination parameters larger than 0.5. The only 
exception was Item 13 of CPS_Ind20 (i.e. “There is too much to be done to waste time 
relaxing”), which had discrimination parameters slightly below 0.4 in both the trained and 
untrained group.  
When the dominance models were fitted to the data obtained using the dominance measures 
(i.e. the 4 IPIP scales and the SCES), most of the items turned out to be discriminating enough 
(i.e. with alphas larger than 0.51). However, when 2PL and SGR were fitted to CPS-related data, 
many intermediately-worded items turned out to be barely discriminating as expected.  
Model Fit Comparison 
Model fit results can be found in Tables 27 and 28. Chi-square-to-degree-of-freedom ratios 
are reported for item singles, doubles and triples. In the current study, I focused on the fit of item 
doubles and triples. This is because item singles are insensitive to misfit when item parameters 
and fit are computed using the same sample (Drasgow, Levine, Tsien, William, & Mead, 1995). 
Also, when there was misfit for more than one model, relative misfit of the two models were 
compared (Stark et al., 2006). 
Dominance Measures. As shown in Table 27, both GGUM and the dominance model showed 
much better fit for dichotomous data than polytomous data. With dichotomous data, GGUM 
showed either similar or better fit than 2PL, in both the trained and untrained groups, which was 
consistent with previous findings (e.g., Chernyshenko et al., 2001).  
Also, compared to the untrained group, GGUM showed similarly good fit in the trained 
group for IPIP_Cur, IPIP_Ind, and IPIP_SC, slightly worse fit for CSES, and slightly better fit 
for IPIP_Ord.  
On the other hand, 2PL in the trained group showed either worse fit (for CSES and 
IPIP_Cur) or similar fit (for IPIP_Ind, IPIP_Ord, and IPIP_SC), compared to the untrained 
group. For IPIP_Cur, 2PL had much worse fit in the trained group, while the fit for GGUM 
remained equally good.  
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However, when the response scale was polytomous, a more consistent pattern was observed 
that GGUM fitted worse than SGR in both the trained and untrained groups, and fit in the trained 
group was worse than that in the untrained group, regardless of the model used. 
Ideal-Point Measures. As shown in Table 28, when measures were developed under the ideal-
point method, 2PL consistently had fit that was much worse than GGUM, whether participants 
were trained or not.  
Compared to the untrained group, in the trained group, 2PL had similar fit for Ord29, slight 
better fit for CPS_Cur20 and CPS_SC20, and worse fit for the other scales. GGUM, on the other 
hand, showed worse fit for CPS_Ind20, CPS_Ord20, and CPS_SC20, and similar fit for the rest.  
Summary 
In general, fit of GGUM stayed the same or got worse with training, so Hypothesis 1a was 
not supported.  
Fit of the 2PL was better with training for CPS_Cur20, CPS_SC20, and fit of the SGR was 
better with training for CPS_Ind20, while for the other personality measures, compared with the 
untrained group, fit of the dominance models (i.e. 2PL and SGR) in the trained group was either 
the same or worse, so Hypothesis 1b was partially supported.  
Hypothesis 1c was partially supported: when the response scale was dichotomous, GGUM 
had similar or better fit than 2PL for the dominance measure. However, when the response scale 
was polytomous, with the dominance scales, GGUM always had poorer fit than SGR. In fact, 
both models had bad fit, but GGUM fitted even worse.  
I was unable to run polytomous GGUM with the ideal-point measures, but according to the 
results obtained with the dichotomous data, Hypothesis 1d was fully supported that GGUM fitted 
better than the dominance model (i.e. 2PL) for data obtained with ideal-point measures. 
As for Research Question 1, I concluded that for the dominance measures, both GGUM and 
the dominance models had better fit for dichotomous data than for polytomous data. With ideal-
point measures, fit of the dominance models was generally better when the response scale was 
dichotomous, except for CPS_SC20 and Ord29 without training.  
Intermediate items 
A good intermediate item, in the current study, would be characterized as having (a) an 
acceptable discrimination parameter (i.e.   0.5), and (b) a location parameter (i.e. B) falling 
between the 10th and 90th percentile of the estimated theta distribution (Roberts & Shim, 2008).  
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Dominance Measures 
According to Chernyshenko et al. (2001), when GGUM was applied to dominance measures 
containing extreme items only, some items would end up having unfolding ICCs, one of the key 
features of intermediate items. In Tables 5-9, intermediate items have been identified by a 
superscript letter “I” by the location parameters based on Rules (a) and (b) mentioned above. 
When the response scale was dichotomous, I found that out of the 51 items that were written to 
be extreme, 5 of them turned out intermediate in both groups, 7 of them were intermediate in the 
trained group but not the untrained group, and 6 of them were intermediate in the untrained 
group only. This finding of extreme items turning out to be unfolding was consistent with what 
Chernyshenko et al. (2001) discovered. No intermediate items were observed when the 
polytomous scale was used. Training didn’t seem to affect the extremity of items, as we observed 
almost identical numbers of intermediate items in the trained and untrained groups. 
Ideal-Point Measures 
Since some of the items on the ideal-point measures were written to measure moderate trait 
levels, I believed that compared to the dominance measures, the CPS-related measures 
containing a nontrivial amount of intermediate items were the better materials for examining the 
effects of training on response behaviors. The ideal-point measures I examined were Cur28, 
CPS_Ind20, Ord29, and CPS_SC20. I adopted the longer version of the Curiosity and Order 
scales because they contained more intermediate items, which allowed me to more clearly 
examine the effects of training, if there was any. 
Estimated Item Parameters. Intermediate items again were identified based on Rules (a) and (b). 
As shown in Tables 15-18, out of the 97 items, 29 (i.e. 29.90%) turned out to be intermediate in 
both the trained and untrained dichotomous groups, 3 (i.e. 3.09%) were intermediate in the 
untrained group only, and 24 (i.e. 24.74%) were intermediate items in the trained group only. 
Moreover, among the 24 intermediate items unique to the trained group, I recognized 18 well-
performed intermediate items (6 “Frequency”, 6 “Condition”, 2 “Transition”, 1 “Average”, 1 
“Frequency + Condition”, 1 “Frequency + Double-barreled”, 1 “Double-barreled”), and 6 
seemingly extreme items. Considering that the training covered the “Double-barreled” type (in 
the training Introduction part), the “Frequency” type (Example 3), the “Condition” type 
(Example 1), and the “Average” type (Example 2), I believed that it was the training that led to 
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the presence of overwhelmingly more well-performed intermediate items in the trained group 
than in the untrained group.  
The 3 items that were intermediate only in the untrained group all belonged to the 
“Frequency” domain. 
I also ran analyses using only the 4 original CPS measures (i.e. CPS_Cur20, CPS_Ind20, 
CPS_Ord20, and CPS_SC20), and results (see Tables 17-20) were similar considering the 
reduced set of intermediate items: out of 80 items, 21 (i.e. 26.25%) turned out intermediate only 
in the trained group, 3 (i.e. 3.75%) in the untrained group only, and 19 (i.e. 23.75%) in both.  
Based on Rule (a), I compared the means of the discrimination parameters of different sets of 
intermediate items between the trained and untrained groups, and detailed results can be found in 
Table 39. As shown in the table, mean alpha values were higher in the trained group than in the 
untrained group in 25 out of the 30 (i.e. 83.33%) comparisons, and the difference was larger than 
0.1 in 14 out of the 25 cases.  
Visual Aids. In addition to item parameter estimates, I also obtained GGUM ICCs of 
intermediate items unique to either the trained or the untrained group (see Figures 1-27). For 
some items, the shapes of the ICCs differed substantially (e.g. Figures 7, 11, 14, and 19), while 
for some items, the difference was less obvious (e.g. Figures 18 and 23). 
Summary 
With dominance measure, I didn’t observe the training effect on item responses, so 
Hypothesis 3a was not supported. 
However, with ideal-point measures consisting of both extreme and intermediate items, I 
found that a lot more items turned out to be intermediate in the trained group than in the 
untrained group. Also, intermediate items in the trained group were on average more 
discriminating than in the untrained group. Thus, Hypothesis 3b was supported.  
As to Research Question 3, I believed that the answer would be that when measures were 
dominance, intermediate items were found only with a dichotomous scale, but not a polytomous 
one. I didn’t have any results with the ideal-point measure, as GGUM2004 wouldn’t converge 
when the response scale was polytomous. 
Training Feedback 
Table 4 contains the results of the 2 feedback questions in the trained group using the 
dichotomous response scale. According to Table 9, 56.3% of all participants reported being 
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confused at least sometimes about items similar to the ones in the training. 40.7% reported 
having barely or very rarely seen such question, and only 2.6% reported that they had seen 
similar questions and had the same understanding as explained in the training.  
When asked if they had learned anything new from the training, most participants (45.7%) 
reported their knowledge about survey responding becoming more systematic instead of learning 
new things. About 30% of all participants reported having their major confusing removed by the 
training, followed by 15.8% reporting that the training had answered some of their questions. 
Only approximately 9% of all participants reported that they had already known everything 
covered in the training.  
Mean Response of the Ideal-point Measure Items 
For each of the four groups, the mean of the responses for each of the ideal-point measure 
items used in the current study can be found in APPENDIX C. In general, the means did not 
differ between the trained and the untrained groups.  The average absolute difference between 
the trained and the untrained group for all ideal-point measure items was 0.04 when the response 
scale was dichotomous and 0.05 when the response scale was polytomous.  
Criterion-Related validity 
Individual Correlations  
Dominance Measures. Tables 29-33 contain criterion-related validity results for all dominance 
measures in all 4 groups. According to the significant test, curiosity in general was the weakest 
predictor across outcome variables, groups, and IRT models. It barely predicted CWB, WME, 
and AC, and it was the only trait that negatively related to TR.  
CSE and industriousness both predicted all outcomes except for TR. CSE seemed to be an 
excellent predictor of life satisfaction and a good one of CWB, while industriousness turned out 
to be the mostly strongly associated with AP.  
Self-control was the strongest predictor of TR and CWB: the higher the level of self-control, 
the less likely someone would engage in CWB or risk-taking behaviors on the road. Order was 
the best predictor across all 4 groups, 6 outcome variables, and 2 IRT models, with all but only 4 
non-significant correlations. It was not the strongest predictor of any outcome among the 5 traits, 
but it seemed to predict everything.  
Ideal-Point Measures. Criterion-related validity results obtained with the CPS-related measures 
can be found in Tables 34-37. In general, order and self-control turned out to be better predictors 
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than curiosity and industriousness. Curiosity seemed to be the best predictor of all for academic 
performance, which industriousness failed to predict consistently across groups and IRT models. 
Order and self-control both consistently predicted life satisfaction, WME, and AC across groups 
and models.  
Correlation Comparisons 
I also compared correlations across different training conditions (i.e. trained vs. untrained), 
numbers of response categories (i.e. dichotomous vs. polytomous), and the IRT model applied 
(i.e. dominance vs. GGUM). 
I tested 612 hypotheses in total for all measures and groups, so the corrected α = 0.05/612 = 
0.0000817. Tables 38 contains detailed results of the comparisons where the differences were 
significant. I found out that out of the 612 pairs of correlations that were compared, only 14 were 
significant, which was 2.29%, suggesting that in general none of the factors examined had an 
effect on criterion-related validity. 
Mean Correlations. I also examined the trends of criterion-related validity across experimental 
conditions (i.e. training, response scale, and model) by comparing the mean criterion-related 
validity (see Table 29-37) without statistically testing the differences. It turned out that when 
personality measures were dominance, the dominance models and GGUM yielded very similar 
mean validity. The number of response categories and training generally didn’t seem to affect 
mean validity, but there were a few exceptions, especially between IPIP_Ind and SWLS, where 
training and the polytomous scale were both associated with lower mean validity. In addition, 
compared to the polytomous scale, much larger correlations were observed with the dichotomous 
scale between IPIP_SC and the CWB and Risk Taking scales, as well as between CSES and the 
Accident Control scale. 
As to the ideal-point personality measures, I found that when GGUM was applied, in general 
higher criterion-related validity was observed than when dominance models were used. Training, 
on the other hand, did not seem to influence the mean correlations. Since I was not able to apply 
GGUM to the polytomous data, I couldn’t compare mean correlations obtained using different 
response scales for the ideal-point measures. 
Additionally, criterion-related validity was averaged across all personality measures and 
outcome measures and compared between the trained and untrained groups, the dichotomous and 
polytomous groups, and the GGUM and the dominance models. As can be found in Table 41, 
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between different conditions, correlations were very similar averaged over all personality 
dimensions and outcome measures.  
Summary 
I found that criterion-related validity was largely unaffected by training, response scale, or 
the model applied. With the small number of comparisons of correlations that were significant 
after a Bonferroni correction, I failed to find any consistent pattern, and I was not certain if these 
significant results would be replicated. When mean correlations were compared without 
statistical tests, I found that GGUM was generally associated with higher mean validity than the 
dominance models for ideal-point measures.  
Therefore, Hypothesis 2a was not supported, while Hypothesis 2b was. The answer to 
Research Question 2 would be “No, the number of response categories did not seem to affect 
criterion-related validity, given that the other conditions were the same.”  
Mean Response Time 
The average response time for the CPS measures, the IPIP measures, and the CSES for 
different conditions can be found in Table 40. When the response scale was dichotomous, the 
trained participants on average spent approximately the same time on the IPIP measures and the 
CSES as the untrained participants, while 32 seconds less on the CPS measures and the extra 
intermediate items. When the response scale was polytomous, the pattern was less obvious: 
compared to the untrained participants, the trained participants spent approximately the same 













CHAPTER 5: DISCUSSION 
The Training Effects 
Intermediate Items 
The most important finding of the current study is that when trained about ideal-point 
response process and how to interpret common types of intermediate items, participants 
responded to ideal-point measure items differently from those who were untrained, leading to 
more items (esp. intermediate items) turning out to be intermediate items that were more 
discriminating on average. Since I was unable to run GGUM with polytomous data obtained with 
the ideal-point measures, this finding is limited to dichotomous data. 
This finding converged with some of the feedback from participants regarding personality 
items and the training. First of all, over half of the participants reported being confused by 
personality items similar to the ones in the training, suggesting that confusion among participants 
about personality items was real, and that the confusion was nontrivial, as many participants 
were aware of it. For the other 40% who had barely seen such questions, I believed it was 
partially due to the fact that some of them were new MTurk workers who had participated in 
only a few studies before.   
Second, a lot of the trained participants reported either their knowledge becoming more 
systematic (45.7%) or confusion being removed more or less (45.6%), which was consistent with 
what was reflected by their personality survey responses, especially when compared to the 
untrained: The trained participants seemed to interpret intermediate items in a way that was 
closer to the expectations of the developers of the ideal-point measures.  
Participants’ responses to these two feedback questions suggested that confusion did exist 
among participants, and that the training did a good job targeting such uncertainty. My 
supposition upon which this project was built has been supported: Participants are not as 
knowledgeable as researchers about the items, and their interpretation of some intermediate 
items can be different from ours. By providing a training session explaining how different types 
of intermediate items were expected to be interpreted and emphasizing the ideal-point response 
process, I observed more intermediate items working as expected than in the untrained group.  
Interestingly, no such training effect was observed with the dominance measures (i.e. IPIP 
measures and CSES), probably suggesting that the training about intermediate item interpretation 
(i.e. the 3 examples and tests) was the more effective part compared to the training on the ideal-
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point response process. Approximately equal numbers of items turned out to be uniquely 
intermediate in the trained group and the untrained group, which was consistent with what 
Chernyshenko and colleagues (2001) found when applying GGUM to the IPIP measures.  
Model-Data Fit  
Training seemed to have a much less obvious effect on model-data fit. It led to worse fit of 
the dominance models for dominance measures and some ideal-point measures, and similar or 
worse fit of GGUM for both types of measures. Training was also associated with better 
dominance model fit for some of the ideal-point measures. In general, training didn’t help with 
the fit of GGUM as hypothesized, and I was not quite sure why. My guess was that since with 
the dichotomous data, GGUM already had pretty good fit without training, it was probably hard 
for GGUM fit in the trained group to top that.  
Criterion-Related Validity 
Hypotheses regarding training leading to higher criterion-related validity were not supported 
either. Criterion-related validity in general was unaffected by training, which was not a surprise. 
Criterion-related validity of self-report personality measures has never been found to be easily 
influenced by factors such as the model applied, the method used to develop the measure, or the 
response scale used. However, I found that ideal-point measures had a tendency of having higher 
mean criterion-related validity when GGUM was applied than when dominance models were 
used. This trend we found was consistent with what Cao et al. (2015) reported: GGUM yielded 
higher predictive validity when a measure was developed with the ideal-point method containing 
several intermediate items.    
Mean Response Time 
When the response scale was dichotomous, not only did training relate to a lot more well-
performing intermediate items, but also to quicker responses to the ideal-point measures. This 
finding was consistent with what was reported by the participants: the training helped with item 
interpretation and responding.   
Dichotomous vs Polytomous 
Model-Data Fit  
For the dominance measures, model-data fit was always better when the response scale was 
dichotomous, and for the ideal-point measures, dichotomous scale was also associated with 
better fit of the dominance models in general. This is consistent with what was found in Cao et 
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al. (2015), which is also an empirical study, but is inconsistent with Tay et al. (2011), a 
simulation study where better fit was observed with polytomous IRT models. 
I was unable to run any analyses with polytomous GGUM, as GGUM2004 wouldn’t 
converge. I tried dropping some of the poorly discriminating items in order for GGUM2004 to 
run, but there were very few items that I could justify dropping, and GGUM2004 still couldn’t 
converge even after the removal. 
I think that dichotomous data is more software-friendly, especially when GGUM is used. 
However, more studies, especially empirical studies, are needed to see if the pattern can be 
replicated that when data are dichotomous, IRT models fit better and less hassles occur than 
when polytomous data are analyzed. 
Criterion-Related Validity 
Same as training, the number of response categories didn’t appear to make a difference to 
criterion-related validity. However, among the 14 significantly different comparisons of 
criterion-related validity, 8 had to do with the response scale, and in 7 of them the polytomous 
scale was associated with higher correlations with the outcome variables. Perhaps this was 
because polytomous data contained more information than the dichotomous data (Chernyshenko 
et al., 2001). Still, this number is trivial compared to the 612 comparisons conducted, so more 
evidence is needed before any conclusion could be drawn regarding the effects of response scales 
on criterion-related validity.  
Construct Validity 
With training, when a dichotomous response scale was used and the GGUM was applied, the 
ideal-point measures had more well-performing and more discriminating and informative 
intermediate items than the untrained group, indicating better construct validity. 
Limitations and Future Research 
First of all, all participants of the current study were MTurk workers, which limited the 
generalizability of the conclusions. Also, the survey taking experience may have made these 
MTurk workers more resistant to the training. Therefore, In the future, samples containing a 
wider range of participants, especially those who are less experienced in survey responding (e.g. 
Freshmen during their first few weeks in college) should be used to improve generalizability.  
Secondly, compared to the multi-session, face-to-face rater training, by which I was inspired 
to conduct the current study, I felt that our single-session online training with only words and 
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flowcharts might not have been as powerful. In the future, researchers should consider giving the 
respondent training in the same way as rater training to see if the strength of training will 
improve. 
Thirdly, now that respondent training has been shown to be effective for the non-adaptive 
online personality survey responding, in the future, researchers should consider applying the 
training to the adaptive testing environment. 
Lastly, GGUM2004 failed to run properly with polytomous data obtained with ideal-point 
measures, so I think it’s time that scientists considered developing GGUM software that is able 
to handle different types of data more stably, and perhaps adopts alternative methods such as the 
Bayesian estimation (Wang, 2013), instead of the maximum likelihood estimation used by 
GGUM2004.  
Conclusion 
This study has proved that a knowledge gap exists between researchers and participants 
regarding self-report personality items, especially the intermediate items, should be processed, 
interpreted, and responded to. There are things about personality items that participants don’t 
understand entirely but researchers have long been assuming that they do. With a short online 
training session, this gap can be removed, indicated by the positive participants’ feedback, less 
mean response time for the ideal-point measures, and more well-performing and more 
discriminating and informative intermediate items. 
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TABLES 
Table 1. Experiment design 
   No Training Training 
Dichotomous Group 1 Group 3 
Polytomous Group 2 Group 4 
	 49	
Table 2. Information for Samples (by Group) 
 N Emp.N Female (% of N) Mean Age SD Age Racial Makeup Education 





11.2% High School or lower 
31.3% Some College 
37.4% B.A. Degree 
3.3% Some Graduate School 
13.3% Master’s Degree 
3.5% Doctoral Degree 





8.3% High School or lower 
31.7% Some College 
36.3% B.A. Degree 
4.5% Some Graduate School 
16.2% Master’s Degree 
3.0% Doctoral Degree 





10.7% High School or lower 
34.6% Some College 
34.8% B.A. Degree 
3.2% Some Graduate School 
15.0% Master’s Degree 
1.6% Doctoral Degree 





10.7% High School or lower 
34.6% Some College 
34.8% B.A. Degree 
3.2% Some Graduate School 
15.0% Master’s Degree 
1.6% Doctoral Degree 
Note: N: the sample sizes of correlations involving all criteria except for CWB; Emp.N: the sample sizes of correlations involving CWB; SD Age: the standard 
deviation of age. 
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Table 3. Cronbach’s alpha for the dominance measures and the criterion a measures.  
 








1. IPIP_Ord .86 .84 .86 .87 
2. IPIP_Ind .77 .80 .83 .85 
3. IPIP_SC .83 .80 .84 .85 
4. IPIP_Cur .80 .76 .80 .76 
5. CSES .85 .86 .90 .90 
6. SWLS .93 .93 .92 .92 
7. CWB .82 .87 .87 .85 
8. HBCL_WME .82 .81 .76 .78 
9. HBCL_AC .72 .72 .66 .70 
10. HBCL_TR .79 .76 .75 .75 
Note: IPIP_Ord: the Orderliness scale of the IPIP; IPIP_Ind: the Achievement-Striving scale of the IPIP used for measuring industriousness; IPIP_SC: the 
Cautiousness scale of the IPIP used for measuring self-control; IPIP_Cur: the Adventurousness scale of the IPIP used for measuring curiosity;   
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Table 4. Results on the 23 training feedback questions for the trained group using a dichotomous response scale. 
 
Feedback Questions Frequency Proportion 
Have you ever been confused about personality survey questions similar to the ones you see in the 
training? 
  
1. No, I’ve seen similar questions, but my understanding is the same as explained in the training. 13 2.6% 
2. No, I’ve barely seen questions similar to the ones in the training. 112 22.7% 
3. Yes, but very rarely. 89 18.0% 
4. Yes, sometimes. 130 26.3% 
5. Yes, frequently. 148 30.0% 
6. Yes, all the time. 2 0.4% 
   
Did you learn anything new from the training?   
1. No, I had already known pretty much everything before I had this training. 44 8.9% 
2. No, but my existing knowledge about personality survey responding is more systematic after the 
training. 
226 45.7% 
3. Yes, the training answered some of the questions I have about personality surveys. 78 15.8% 
4. Yes, the training answered my major confusion about personality surveys. 146 29.6% 
   
Note: N =  494.  
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Table 5. Estimated GGUM item parameters and intermediate items of the IPIP Orderliness scale  
Note: Items with location parameters between the 10th and 90th percentile of the estimated theta distribution and discrimination parameters larger than 0.5 were 
considered intermediate items, and were identified by IIntermediate.  
  
ID Content 
Untrained & Dichotomous Trained & Dichotomous Untrained & Polytomous Trained & Polytomous 
α δ ! α δ ! α δ !1 !2 !3 α δ !1 !2 !3 
1 Like order. 2.81 0.79I -2.02 2.71 0.78 -2.02 1.81 2.03 -4.93 -3.93 -1.30 1.27 2.26 -4.83 -4.16 -1.41 
2 Like to tidy up. 1.99 1.30 -2.16 1.74 0.81 -1.64 1.63 2.13 -4.54 -3.16 -1.15 1.74 2.16 -3.84 -3.05 -1.29 
3 Want everything to be "just right." 1.32 0.77I -1.71 1.26 0.74I -1.62 0.82 2.35 -5.60 -4.13 -0.81 0.75 2.14 -5.20 -3.56 -0.58 
4 Love order and regularity. 2.43 0.80I -1.84 2.87 0.61I -1.54 1.30 1.91 -5.21 -3.37 -0.72 1.05 2.24 -5.11 -3.60 -1.04 
5 Do things according to a plan. 2.05 0.90 -2.19 1.22 0.99 -2.16 0.66 2.71 -5.26 -5.98 -0.01 0.73 2.04 -5.69 -4.23 -0.16 
6 
Often forget to put things back in their 
proper place. 2.87 -1.58 -1.18 3.97 -1.27I -0.92 2.58 -1.65 -2.32 -1.25 -0.21 1.77 -2.05 -2.86 -1.49 -0.43 
7 Leave a mess in my room. 3.99 -1.37I -0.98 4.09 -1.34I -0.91 2.51 -1.71 -2.42 -1.27 -0.22 3.20 -2.41 -3.11 -1.93 -0.91 
8 Leave my belongings around. 3.92 -1.70 -1.39 4.18 -1.28I -0.96 2.71 -1.63 -2.38 -1.33 -0.17 3.03 -2.01 -2.68 -1.65 -0.51 
9 Am not bothered by messy people. 1.38 -1.99 -1.22 1.16 -2.37 -1.26 1.16 -2.48 -3.65 -1.78 -0.48 1.04 -2.76 -3.91 -2.06 -0.59 
10 Am not bothered by disorder. 1.94 -1.97 -1.40 1.11 -2.57 -1.45 1.57 -2.20 -3.08 -1.67 -0.34 1.12 -2.84 -3.85 -2.02 -0.71 
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Table 6. Estimated GGUM item parameters and intermediate items of the IPIP Achievement-Striving scale (Industriousness) 
Note: Items with location parameters between the 10th and 90th percentile of the estimated theta distribution and discrimination parameters larger than 0.5 were 







Trained & Dichotomous Untrained & Polytomous Trained & Polytomous 
α δ ! α δ ! α δ !1 !2 !3 α δ !1 !2 !3 
1 Go straight for the goal. 1.65 -0.57 -1.81 1.71 -0.86 -1.45 1.30 -1.95 -5.06 -3.22 -0.77 0.98 -2.13 -5.33 -3.38 -0.54 
2 Work hard. 2.71 -1.23 -2.97 2.95 -0.65I -2.12 3.22 -1.57 -3.55 -3.29 -1.41 2.69 -1.78 -4.46 -3.29 -1.68 
3 Turn plans into actions. 1.79 -0.88 -2.29 1.78 -1.05 -2.16 1.78 -1.76 -4.11 -3.18 -0.88 1.34 -1.89 -4.58 -3.47 -0.73 
4 Plunge into tasks with all my heart. 1.70 -0.38 -1.75 2.37 -0.66 -1.33 1.57 -1.90 -4.93 -3.22 -1.01 1.43 -1.97 -4.24 -3.11 -0.91 
5 Do more than what's expected of me. 2.24 -0.85 -2.17 2.63 -0.61I -1.48 2.13 -1.59 -3.71 -2.92 -0.98 2.23 -1.89 -4.01 -2.97 -1.25 
6 Set high standards for myself and others. 2.01 -0.35I -1.84 1.99 -0.92 -1.89 1.43 -1.81 -4.52 -3.42 -1.26 1.41 -1.98 -4.03 -3.51 -1.26 
7 Demand quality. 1.88 -0.33I -1.86 1.64 -1.23 -2.26 1.32 -1.79 -4.30 -3.63 -0.71 1.42 -1.97 -4.63 -3.42 -1.01 
8 Am not highly motivated to succeed. 1.87 1.72 -0.63 1.24 2.44 -1.18 1.03 3.18 -3.60 -1.91 -0.58 0.71 3.40 -4.03 -1.47 -0.54 
9 Do just enough work to get by. 1.84 2.67 -1.54 1.33 2.59 -1.35 0.83 3.06 -3.94 -1.66 -0.53 1.28 2.80 -3.43 -1.65 -0.54 
10 Put little time and effort into my work. 1.12 2.98 -0.76 1.00 2.95 -0.79 0.66 3.52 -3.83 -1.03 -0.74 1.47 3.07 -3.11 -1.38 -0.89 
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Table 7. Estimated GGUM item parameters and intermediate items of the IPIP Cautiousness scale (Self-Control) 
Note: Items with location parameters between the 10th and 90th percentile of the estimated theta distribution and discrimination parameters larger than 0.5 were 




Trained & Dichotomous Untrained & Polytomous Trained & Polytomous 
α δ ! α δ ! α δ !1 !2 !3 α δ !1 !2 !3 
1 Avoid mistakes. 1.19 0.72I -2.26 0.77 0.95 -2.49 0.57 2.91 -6.71 -6.07 -0.27 0.63 2.53 -6.72 -4.89 -0.34 
2 Choose my words with care. 1.13 1.12 -2.69 0.79 1.28 -2.69 0.55 2.17 -6.89 -5.01 -0.37 0.29 4.32 -11.34 -9.17 -0.01 
3 Stick to my chosen path. 0.72 1.25 -2.43 0.53 1.68 -2.59 0.52 3.95 -9.44 -5.97 -0.01 0.78 2.55 -6.02 -3.91 -0.01 
4 Jump into things without thinking. 3.17 -1.76 -0.84 3.91 -1.75 -0.93 2.69 -2.37 -3.01 -1.50 -0.48 2.91 -2.71 -3.34 -1.72 -0.86 
5 Make rash decisions. 3.88 -1.76 -0.93 2.91 -1.74 -0.74 2.64 -3.08 -3.64 -2.00 -0.95 2.73 -1.98 -2.53 -0.89 -0.17 
6 Like to act on a whim. 2.29 -1.44 -0.92 2.31 -1.25I -0.66 1.49 -3.04 -4.28 -2.51 -0.65 1.54 -2.93 -4.15 -2.18 -0.80 
7 Rush into things. 2.94 -1.88 -1.04 3.67 -2.24 -1.44 2.47 -1.98 -2.78 -1.10 -0.18 1.90 -2.17 -3.05 -1.03 -0.27 
8 Do crazy things. 2.77 -1.39I -0.73 1.47 -1.50 -0.45 1.45 -2.43 -3.24 -1.63 -0.36 1.28 -2.98 -3.62 -2.13 -0.77 
9 Act without thinking. 3.79 -2.03 -1.11 3.12 -1.69 -0.76 2.49 -2.80 -3.37 -1.75 -0.35 2.17 -2.91 -3.62 -1.82 -0.99 
10 Often make last-minute plans. 2.09 -1.22I -0.85 2.27 -1.15I -0.96 1.17 -2.44 -4.05 -2.16 -0.42 1.02 -2.86 -4.37 -2.16 -0.75 
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Table 8. Estimated GGUM item parameters and intermediate items of the IPIP Adventurousness scale (Curiosity) 
Note: Items with location parameters between the 10th and 90th percentile of the estimated theta distribution and discrimination parameters larger than 0.5 were 







Untrained & Polytomous Trained & Polytomous 
α δ ! α δ ! α δ !1 !2 !3 α δ !1 !2 !3 
1 Prefer variety to routine. 1.46 2.08 -1.97 1.37 1.57 -1.47 0.90 2.70 -5.78 -2.70 -0.54 0.69 2.95 -5.73 -2.79 -0.41 
2 Like to visit new places. 2.23 1.14 -2.76 1.60 1.47 -3.30 0.51 2.24 -6.03 -6.84 -1.50 0.71 1.85 -4.72 -4.57 -1.39 
3 Am interested in many things. X X X X X X X X X X X X X X X X 
4 Like to begin new things. 2.01 1.23 -2.56 1.68 1.11I -2.23 1.34 2.36 -5.87 -4.14 -0.98 0.67 2.24 -6.99 -4.65 -0.15 
5 Prefer to stick with things that I know. 1.94 -1.85 -2.46 1.55 -0.98 -1.52 1.14 -2.42 -5.03 -3.34 -0.50 1.35 -2.10 -4.63 -2.63 -0.51 
6 Dislike changes. 4.24 -1.42 -1.44 5.08 -1.05 -1.09 3.04 -2.12 -3.55 -2.13 -0.96 2.09 -1.80 -3.43 -1.88 -0.34 
7 Don't like the idea of change. 3.40 -1.46 -1.34 4.58 -0.97 -0.90 3.18 -2.24 -3.56 -2.12 -0.82 2.51 -1.72 -3.22 -1.67 -0.41 
8 Am a creature of habit. 1.33 -1.56 -2.84 1.62 -0.85I -1.82 0.83 -2.37 -5.70 -4.22 -0.69 0.86 -2.03 -5.04 -3.57 -0.39 
9 Dislike new foods. 1.14 -2.23 -0.42 1.11 -2.38 -0.38 0.64 -3.49 -4.49 -1.21 -0.52 0.54 -3.98 -4.60 -1.55 -0.67 
10 Am attached to conventional ways. 1.23 -1.70 -1.59 1.15 -1.45 -1.22 0.88 -3.12 -5.21 -3.54 -0.31 0.67 -3.20 -5.85 -2.89 -0.34 
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Table 9. Estimated GGUM item parameters and intermediate items of the CSES 
Note: Items with location parameters between the 10th and 90th percentile of the estimated theta distribution and discrimination parameters larger than 0.5 were 







Untrained & Polytomous Trained & Polytomous 
α δ ! α δ ! α δ !1 !2 !3 α δ !1 !2 !3 
1 I am confident I get the success I 
deserve in life 
1.95 1.78 -2.39 1.87 1.25 -1.64 1.64 1.77 -3.88 -2.79 -0.50 1.38 -2.17 -4.14 -2.75 -0.35 
2 Sometimes I feel depressed 2.01 -1.42 -1.91 2.50 -1.43 -1.83 1.82 -2.29 -3.01 -2.61 -1.02 1.15 2.23 -3.55 -3.06 -0.91 
3 When I try, I generally succeed 1.79 1.20I -2.97 1.78 1.60 -3.09 1.46 1.51 -3.97 -3.73 -0.65 1.39 -1.83 -4.73 -3.49 -0.77 
4 Sometimes when I fail I feel 
worthless 
2.49 -2.12 -2.15 1.89 -2.07 -2.08 2.09 -1.87 -2.45 -1.81 -0.56 1.48 2.37 -3.39 -2.44 -1.18 
5 I complete tasks successfully 1.76 1.32 -3.53 1.74 1.33 -2.86 1.44 1.61 -4.40 -4.15 -0.87 1.34 -2.02 -5.40 -3.89 -0.85 
6 Sometimes, I do not feel in control 
of my work 
1.48 -2.39 -2.10 1.59 -1.34 -1.17 1.46 -2.94 -3.88 -2.54 -0.71 1.26 2.70 -3.99 -2.59 -0.79 
7 Overall, I am satisfied with myself 2.89 1.59 -2.43 2.84 1.70 -2.37 2.14 1.60 -3.59 -2.68 -0.92 2.48 -2.12 -3.75 -2.92 -1.29 
8 I am filled with doubts about my 
competence 
1.88 -2.40 -1.83 2.19 -1.61 -1.13 2.63 -1.93 -2.42 -1.36 -0.41 1.86 2.00 -2.71 -1.41 -0.61 
9 I determine what will happen in my 
life 
1.22 1.28 -2.64 1.11 1.44 -2.24 0.93 1.77 -4.68 -3.63 -0.21 1.09 -2.00 -4.70 -3.11 -0.35 
10 I do not feel in control of my success 
in my career 
1.73 -2.19 -1.39 2.07 -1.51 -0.76 1.73 -2.77 -3.58 -1.87 -0.94 1.57 2.71 -3.77 -2.03 -0.82 
11 I am capable of coping with most of 
my problems 
1.76 1.14I -3.01 2.17 0.95I -2.36 1.52 1.64 -3.80 -3.58 -0.79 1.27 -2.02 -4.27 -3.85 -0.86 
12 There are times when things look 
pretty bleak and hopeless to me 
3.25 -2.01 -2.05 2.47 -1.66 -1.65 1.93 -2.01 -2.74 -1.77 -0.52 1.90 2.38 -3.31 -2.37 -1.16 
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Untrained & Polytomous Trained & Polytomous 
a b a b a b1 b2 b3 a b1 b2 b3 
1 Like order. 1.46 -1.21 1.27 -1.24 1.07 -3.27 -1.96 0.72 0.91 -3.23 -1.71 0.76 
2 Like to tidy up. 1.31 -0.81 1.05 -0.75 1.06 -2.65 -1.08 0.97 1.33 -1.88 -0.81 0.83 
3 Want everything to be "just right." 0.68 -0.99 0.65 -0.90 0.61 -3.97 -1.64 1.31 0.60 -3.57 -1.26 1.36 
4 Love order and regularity. 1.27 -1.00 1.15 -0.89 0.87 -3.63 -1.47 1.11 0.81 -3.20 -1.22 1.07 
5 Do things according to a plan. 1.15 -1.26 0.75 -1.16 0.50 -4.46 -2.54 2.11 0.53 -4.80 -1.99 1.57 
6 
Often forget to put things back in 
their proper place. 1.71 -0.41 2.10 -0.41 1.62 -1.74 -0.49 0.74 1.40 -1.66 -0.51 0.84 
7 Leave a mess in my room. 1.97 -0.45 2.54 -0.47 1.56 -1.81 -0.53 0.77 2.17 -1.54 -0.48 0.72 
8 Leave my belongings around. 2.59 -0.31 2.35 -0.37 1.61 -1.78 -0.40 0.83 2.05 -1.54 -0.36 0.73 
9 Am not bothered by messy people. 0.90 -0.66 0.77 -0.92 0.88 -2.54 -0.70 1.24 0.91 -2.16 -0.62 1.14 
10 Am not bothered by disorder. 1.26 -0.52 0.73 -0.93 1.09 -2.29 -0.60 0.98 0.96 -2.18 -0.74 1.02 
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Untrained & Polytomous Trained & Polytomous 
a b a b a b1 b2 b3 a b1 b2 b3 
1 Go straight for the goal. 0.85 -1.21 0.98 -0.54 0.92 -3.42 -1.23 1.10 0.82 -3.27 -1.10 1.30 
2 Work hard. 1.89 -1.63 1.73 -1.39 2.01 -2.36 -1.72 0.20 1.82 -2.89 -1.51 0.12 
3 Turn plans into actions. 1.06 -1.38 1.08 -1.08 1.19 -2.81 -1.39 0.85 0.98 -3.15 -1.44 1.03 
4 Plunge into tasks with all my heart. 0.77 -1.34 1.22 -0.56 1.07 -3.36 -1.31 0.85 1.06 -2.58 -1.06 0.98 
5 Do more than what's expected of me. 1.46 -1.23 1.34 -0.77 1.35 -2.52 -1.33 0.64 1.50 -2.35 -1.08 0.63 
6 
Set high standards for myself and 
others. 0.92 -1.43 1.19 -0.92 0.98 -3.30 -1.59 0.53 1.04 -2.59 -1.39 0.65 
7 Demand quality. 0.82 -1.52 0.99 -1.03 0.91 -3.30 -1.72 0.99 1.01 -3.08 -1.37 0.88 
8 Am not highly motivated to succeed. 0.85 -1.21 0.74 -1.17 0.84 -2.89 -1.27 0.53 0.63 -3.48 -1.68 0.70 
9 Do just enough work to get by. 1.15 -1.07 0.79 -1.16 0.72 -2.88 -1.24 0.91 0.98 -2.54 -1.13 0.67 
10 Put little time and effort into my work. 0.70 -2.04 0.56 -2.11 0.60 -3.69 -2.08 0.42 1.09 -2.68 -1.65 0.09 
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Untrained & Polytomous Trained & Polytomous 
a b a b a b1 b2 b3 a b1 b2 b3 
1 Avoid mistakes. 0.59 -1.71 0.38 -1.96 0.38 -6.29 -2.98 2.38 0.48 -5.26 -2.10 1.78 
2 Choose my words with care. 0.61 -1.75 0.50 -1.51 0.36 -7.25 -3.01 1.65 0.43 -5.35 -2.19 1.76 
3 Stick to my chosen path. 0.43 -1.40 0.32 -1.32 0.35 -6.93 -1.87 3.75 0.65 -3.63 -1.06 2.05 
4 Jump into things without thinking. 2.13 -0.91 2.84 -0.80 1.76 -2.04 -0.85 0.66 1.99 -1.97 -0.95 0.62 
5 Make rash decisions. 2.70 -0.84 1.90 -0.98 1.74 -2.26 -1.09 0.57 1.63 -2.21 -1.10 0.58 
6 Like to act on a whim. 1.24 -0.57 1.05 -0.74 1.07 -2.41 -0.54 1.26 1.13 -2.19 -0.68 1.19 
7 Rush into things. 1.99 -0.82 2.38 -0.78 1.53 -2.15 -0.89 0.83 1.32 -2.33 -1.06 0.86 
8 Do crazy things. 1.42 -0.77 0.82 -1.08 1.12 -2.20 -0.76 0.85 1.04 -2.24 -0.79 0.71 
9 Act without thinking. 2.58 -0.90 2.05 -0.92 1.67 -2.56 -1.04 0.58 1.54 -2.06 -1.01 0.69 
10 Often make last-minute plans. 0.95 -0.49 0.99 -0.28 0.88 -2.07 -0.27 1.66 0.87 -2.14 -0.56 1.44 
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Table 13. Estimated 2PL and SGR item parameters of the IPIP Adventurousness scale (Curiosity)  
 







Untrained & Polytomous Trained & Polytomous 
a b a b a b1 b2 b3 a b1 b2 b3 
1 Prefer variety to routine. 0.94 0.06 0.75 0.02 0.72 -2.93 -0.09 2.08 0.59 -2.67 0.08 2.44 
2 Like to visit new places. 1.24 -1.63 0.62 -2.40 0.32 -8.62 -5.08 0.47 0.48 -4.99 -2.79 0.39 
3 Am interested in many things. X X X X X X X X X X X X 
4 Like to begin new things. 1.17 -1.32 0.69 -1.40 0.88 -4.10 -1.71 1.28 0.47 -6.07 -2.28 1.75 
5 
Prefer to stick with things that I 
know. 1.23 0.59 0.82 0.53 0.84 -1.74 0.79 2.83 0.98 -1.51 0.51 2.61 
6 Dislike changes. 2.82 0.00 4.37 -0.05 2.05 -1.19 0.01 1.44 1.54 -1.49 0.10 1.63 
7 Don't like the idea of change. 2.10 -0.13 2.45 -0.21 2.11 -1.44 -0.12 1.34 1.70 -1.41 -0.04 1.53 
8 Am a creature of habit. 0.85 1.25 0.82 1.00 0.63 -1.41 1.62 4.02 0.69 -1.35 1.32 3.45 
9 Dislike new foods. 0.68 -1.70 0.55 -2.18 0.50 -4.12 -1.94 1.12 0.40 -5.07 -2.35 0.96 
10 Am attached to conventional ways. 0.79 -0.02 0.67 -0.16 0.68 -2.60 0.27 2.35 0.56 -2.79 -0.20 2.61 
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Untrained & Polytomous Trained & Polytomous 
a b a b a b1 b2 b3 a b1 b2 b3 
1 
I am confident I get the success I 
deserve in life 1.27 -0.59 1.12 -0.38 1.07 -2.48 -0.95 1.31 0.99 -2.17 -0.49 1.77 
2 Sometimes I feel depressed 1.18 0.49 1.55 0.39 1.41 -1.24 0.20 0.98 0.98 -1.16 0.60 1.70 
3 When I try, I generally succeed 1.14 -1.68 1.17 -1.40 0.87 -3.64 -2.21 0.89 0.92 -3.52 -1.58 1.02 
4 Sometimes when I fail I feel worthless 1.61 0.03 1.21 0.02 1.46 -1.37 -0.13 0.77 1.19 -1.21 0.07 1.20 
5 I complete tasks successfully 1.14 -2.09 1.13 -1.45 0.85 -4.16 -2.61 0.75 0.86 -4.17 -1.81 1.14 
6 
Sometimes, I do not feel in control of 
my work 0.96 -0.23 0.89 -0.14 1.11 -2.19 -0.45 1.05 0.99 -1.85 -0.16 1.38 
7 Overall, I am satisfied with myself 1.94 -0.79 1.84 -0.64 1.36 -2.31 -1.05 0.74 1.73 -1.78 -0.75 0.84 
8 
I am filled with doubts about my 
competence 1.22 -0.51 1.37 -0.45 1.71 -1.67 -0.58 0.58 1.41 -1.53 -0.52 0.78 
9 I determine what will happen in my life 0.76 -1.36 0.68 -0.86 0.62 -4.08 -1.79 1.48 0.84 -2.95 -0.95 1.50 
10 
I do not feel in control of my success in 
my career 1.13 -0.72 1.17 -0.75 1.24 -2.03 -0.86 0.86 1.18 -1.98 -0.62 1.07 
11 
I am capable of coping with most of 
my problems 1.14 -1.76 1.15 -1.43 0.94 -3.13 -1.88 0.87 0.92 -2.95 -1.57 1.03 
12 
There are times when things look pretty 
bleak and hopeless to me 2.16 0.04 1.57 0.00 1.40 -1.55 -0.26 0.87 1.46 -1.25 -0.04 1.03 
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α δ ! α δ ! 
1 I can never find the things I want at home 1.28 -2.01 -0.32 0.80 -3.49 -0.71 
2 I am an unorganized person 3.80 -1.89 -1.22 2.90 -1.66 -0.75 
3 I try to keep track of my bills, but I'm not too accurate  1.00 -1.61 -0.52 1.30 -1.35 -0.35 
4 Being in a clean room makes me feel uncomfortable 0.70 -4.78 -0.72 0.71 -4.58 -0.74 
5 Organizing and arranging things is extremely fulfilling  1.48 1.64 -2.48 1.57 1.47 -2.19 
6 It's hard for me to keep things in order  1.89 -1.77 -1.04 1.92 -1.70 -0.88 
7 I can ignore a mess for a long time, but eventually I have to clean it up 1.27 -1.37 -1.44 1.86 -1.12I -1.28 
8 I plan my time very carefully 1.40 1.55 -1.91 1.55 1.22I -1.26 
9 I prefer not to plan ahead and instead take life as it comes 0.90 -2.23 -0.86 0.56 -2.89 -0.61 
10 Every book on my bookshelf is in a specific order 0.83 2.01 -0.57 1.06 1.45 -0.24 
11 
 
I follow a strict daily schedule  1.12 2.17 -1.46 1.37 1.16I -0.53 
12 I try to keep my room clean and tidy but I don't always have time to do so 1.30 -0.01I -1.13 1.70 -0.22I -1.05 
13 When I have many things to do, I try to focus on the task with the highest priority first 0.89 1.37 -4.21 0.81 1.27I -3.61 
14 Sometimes I wish that everyone was as organized as me 1.83 1.35I -1.36 1.56 1.36 -1.31 
15 Being messy helps my creativity 1.39 -2.33 -0.98 0.99 -3.02 -0.87 
16 Being clean helps me to focus 2.18 1.36 -2.44 1.71 1.43 -2.59 
17 It bothers me a lot when my plans are disturbed  0.47 1.00I -2.35 0.53 1.06I -2.12 
18 Organizing things is a waste of time 1.40 -2.68 -0.39 1.19 -3.86 -0.81 
19 I am about average in regard to details 1.19 -0.63I -0.67 0.93 -0.64I -0.54 
20 A little bit of disorganization is good for people 1.41 -1.43 -1.45 1.33 -1.59 -1.44 
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Table 15. (cont.) 
 
Note: Items 1-20 came from the CPS, and Items 21-29 came from Cao et al. (2015). Items with location parameters between the 10th and 90th percentile of the 
estimated theta distribution and discrimination parameters larger than 0.5 were considered intermediate items, and were identified by IIntermediate.  
  
21 Occasionally I miss a deadline or two. 1.06 -1.52 -0.95 1.14 -1.30 -0.77 
22 Sometimes I do not put things in their proper place. 1.88 -2.19 -2.48 1.97 -1.60 -1.85 
23 Sometimes I can tolerate the messiness of my room. 1.82 -2.25 -2.61 1.94 -1.04I -1.41 
24 I spend time cleaning and organizing things when I am not busy. 1.89 1.48 -2.06 1.89 1.14I -1.69 
25 I deviate from my routines when needed. 0.47 -0.92I -4.86 0.63 -0.81I -3.40 
26 When my desk gets too messy, I will clean it up. 1.05 0.71I -2.78 1.05 0.59I -2.56 
27 I am about average in regard to details. 0.97 -0.68I -0.58 0.81 -0.89I -0.71 
28 My room neatness is about average. 1.54 -0.08I -0.95 1.63 -0.06I -1.01 
29 I consider myself as organized as most other people.  1.71 0.47I -1.34 1.94 0.33I -1.04 
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α δ ! α δ ! 
1 I am open to new concepts but only if they are not hard to understand  1.75 -1.36 -0.89 1.01 1.78 -0.91 
2 I learn new things only when I have to  1.86 -2.51 -1.23 1.19 2.55 -0.85 
3 I am not really interested in new technology 0.77 -3.17 -0.83 0.73 3.07 -0.85 
4 I am usually intrigued by what I learn in classes 1.29 1.13 -3.04 1.53 -0.54I -1.94 
5 I only care about information that is relevant to me 1.16 -1.56 -0.40 0.80 2.39 -0.70 
6 I sometimes try new things just so I can learn more about them 1.85 0.86I -2.56 1.73 -0.76I -2.40 
7 I can be persuaded to try some new things, but most of the time I am reluctant to do so  1.11 -1.64 -1.10 0.86 2.08 -1.29 
8 I sometimes read non-fiction books to learn something new  0.67 1.28 -3.22 1.36 -0.75I -1.80 
9 I prefer to explore new concepts rather than apply them  0.49 -0.63I -0.66 0.73 0.30I -0.26 
10 I am interested in what is happening around the world 1.13 1.30 -3.78 1.47 -0.86I -2.55 
11 
 
I am excited about new knowledge 2.79 0.71I -2.60 2.94 -0.56I -2.15 
12 I like to learn new things whenever I have time 3.06 1.17 -2.75 2.51 -0.50I -1.86 
13 I am as curious as anybody else I know 1.51 -0.14I -1.84 1.49 0.39I -1.22 
14 I am not curious about the things that I don't know 0.83 -3.19 -0.88 1.11 3.22 -0.89 
15 I would prefer a job where I don't have to learn anything new 1.70 -2.64 -1.16 1.37 2.50 -0.84 
16 I prefer to read fiction books rather than non-fiction 0.52 -0.57I -0.61 0.43 1.04I -0.68 
17 I am fascinated by science 1.28 0.73I -2.21 1.31 -0.71I -1.81 
18 I am not interested in learning new things 1.42 -2.85 -0.60 1.25 3.30 -0.79 
19 I like to experience new things, but find myself limited by my obligations 1.19 -0.18I -1.32 1.03 0.10I -1.14 
20 I try new restaurants only when other people recommend them 0.72 -1.40 -0.25 1.45 0.83I -0.19 
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Table 16. (cont.)  
 
Note: Items 1-20 came from the CPS, and Items 21-29 came from Cao et al. (2015). Items with location parameters between the 10th and 90th percentile of the 
estimated theta distribution and discrimination parameters larger than 0.5 were considered intermediate items, and were identified by IIntermediate. 
  
21 I like to experience new things, but seldom have time. 0.99 -0.33I -0.95 0.98 0.29I -0.72 
22 I am not excited about new technology, but I become interested when others show me how to 
use it  
0.79 -1.65 -0.62 0.70 1.67 -0.37 
23 At t mes I prefer to try new things rather than stick to old choices. 0.96 0.95I -2.22 1.09 -0.75I -2.02 
24 Occasionally I find myself interested in information that I really don’t need. 0.72 1.49 -3.86 0.89 -0.50I -2.78 
25 I do not mind trying new things when there are not many choices. 0.83 0.47I -2.05 0.63 -0.03I -1.90 
26 I am about as curious as my friends. 1.51 -0.33I -1.55 1.59 0.55I -1.07 
27 I am about average in curiosity about new knowledge. 1.12 -1.34 -1.45 1.82 0.97I -0.93 
28 I have a moderate interest in learning new skills 1.03 -0.22I -1.93 1.33 0.56I -1.29 
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Table 17. Estimated GGUM item parameters and intermediate items of the CPS Industriousness scale  
 
Note: Items with location parameters between the 10th and 90th percentile of the estimated theta distribution and discrimination parameters larger than 0.5 were 






α δ ! α δ ! 
1 I am competitive and play to win 0.61 1.96 -2.29 1.33 -0.01I -0.75 
2 I find it easy to stick to my plans 0.86 1.08I -2.69 1.38 0.29I -1.39 
3 I am average at the things I do 1.01 -1.49 -1.24 0.77 -1.75 -1.37 
4 I frequently make up believable excuses for not finishing my work 1.22 -2.83 -0.94 1.12 -2.29 -0.49 
5 I finish my work on time but try not to work more than I have to 1.04 -1.56 -1.03 2.10 -1.02I -0.91 
6 I work hard, but I know when it's time to quit 1.09 0.09I -2.08 1.02 -0.04I -2.15 
7 I enjoy the process of doing things and don't care much about the results  0.92 -2.70 -1.03 0.75 -2.87 -0.63 
8 Being successful is more important than most other things in my life 0.51 2.82 -0.85 0.18 -5.13 -1.14 
9 I don't care very much about the quality of my work 2.61 -2.51 -0.39 1.29 -3.54 -0.83 
10 I hardly ever finish the tasks I start 1.64 -2.81 -1.20 1.56 -2.46 -0.62 
11 
 
I tend to do just what is expected of me when doing a job 0.82 -2.20 -1.44 1.23 -1.40 -1.03 
12 I always want to be better than others in the things I do 0.55 1.98 -2.60 1.01 -0.07I -0.81 
13 There is too much to be done to waste time relaxing 0.36 3.21 -0.66 0.39 3.65 -1.26 
14 When I set my mind on achieving a goal, I can always reach it  1.04 1.35 -2.34 1.88 0.10I -0.89 
15 I always try to do my best work even when no one will know 1.47 0.86I -2.55 1.82 0.48I -1.75 
16 If I am interested in something I don't mind working hard 1.30 0.42I -3.25 1.22 0.40I -3.17 
17 To me, being moderately successful is enough 1.42 -1.02 -1.53 0.52 -1.78 -2.42 
18 I don't really care about being successful 1.00 -1.93 -0.37 0.62 -3.22 -0.70 
19 People should not sacrifice too much for work 0.61 -0.84I -2.10 0.60 -1.92 -2.88 
20 I try to do the minimal amount of work possible to maintain my current status 1.76 -1.73 -0.58 2.87 -1.48 -0.61 
	 67	
Table 18. Estimated GGUM item parameters and intermediate items of the CPS Self-control scale  
 
Note: Items with location parameters between the 10th and 90th percentile of the estimated theta distribution and discrimination parameters larger than 0.5 were 






α δ ! α δ ! 
1 I try to consider all of the consequences of my actions, but sometimes can't help acting on impulse  1.21 -0.91I -1.43 1.19 -0.71I -1.20 
2 I have often missed important meetings because I forgot them 2.78 -1.30 -0.15 4.09 -0.78I -0.09 
3 I usually control my impulses 1.48 1.76 -3.05 0.90 1.52 -3.28 
4 It is hard to distract me when I am focused on a task 0.84 1.76 -2.56 1.07 2.20 -2.63 
5 Keeping a careful record of things is not my strength 1.36 -1.37 -0.67 1.80 -1.06I -0.67 
6 An impulsive decision isn't always bad  1.32 -0.48I -2.00 0.61 -1.18 -2.97 
7 I always think twice before saying something  0.74 2.30 -2.42 0.80 1.75 -1.21 
8 I am usually cautious 1.16 1.46 -3.21 0.97 0.85I -2.85 
9 I often make careless mistakes 2.37 -1.36 -0.54 2.59 -0.94I -0.27 
10 I can keep my concentration only on short tasks  1.53 -1.38 -0.29 2.10 -0.88I -0.29 
11 I don't think that being impulsive is a fault 1.10 -0.57I -0.63 1.00 -0.43I -0.41 
12 I am meticulous at most things I do 0.95 1.57 -2.36 1.02 1.42 -1.92 
13 I don't mind waiting for something better to come along  0.96 0.50I -2.13 0.81 0.66I -1.94 
14 My mind wanders a lot when I'm working on something  1.75 -1.33 -1.13 1.63 -1.17 -1.01 
15 I don't usually think before I talk 0.80 -2.82 -0.46 1.67 -1.12 -0.14 
16 I am more careful in places I am not familiar with 0.87 0.55I -3.51 1.01 0.12I -3.23 
17 I always have a detailed plan for my daily activities 0.87 2.68 -2.25 0.62 1.92 -0.84 
18 I believe people can never be too careful 0.71 1.25 -2.24 0.78 0.63I -1.44 
19 I am only careful on tasks that are important to me  0.69 -2.79 -0.81 1.72 -0.69I -0.12 
20 I make plans if I have enough time 1.01 0.15I -2.40 1.20 0.29I -1.65 
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α δ ! α δ ! 
1 I can never find the things I want at home 1.92 -1.41 -0.21 0.89 -3.20 -0.65 
2 I am an unorganized person 4.66 -1.66 -1.04 2.86 -2.16 -1.24 
3 I try to keep track of my bills, but I'm not too accurate  1.23 -1.33 -0.46 1.38 -1.36 -0.38 
4 Being in a clean room makes me feel uncomfortable 0.73 -4.70 -0.74 0.72 -4.51 -0.75 
5 Organizing and arranging things is extremely fulfilling  1.43 1.64 -2.49 1.62 1.29 -2.01 
6 It's hard for me to keep things in order  2.38 -1.41 -0.81 1.90 -1.88 -1.04 
7 I can ignore a mess for a long time, but eventually I have to clean it up 1.16 -1.45 -1.50 1.68 -1.12I -1.27 
8 I plan my time very carefully 1.43 2.05 -2.42 1.86 1.09I -1.19 
9 I prefer not to plan ahead and instead take life as it comes 1.10 -1.92 -0.78 0.62 -2.68 -0.62 
10 Every book on my bookshelf is in a specific order 0.74 2.53 -0.95 1.31 1.07I -0.18 
11 I follow a strict daily schedule  1.08 2.39 -1.67 1.56 0.95I -0.48 
12 I try to keep my room clean and tidy but I don't always have time to do so 1.08 0.09I -1.17 1.74 -0.17I -1.03 
13 When I have many things to do, I try to focus on the task with the highest priority first 0.96 1.21I -3.91 0.90 1.01I -3.21 
14 Sometimes I wish that everyone was as organized as me 1.78 1.81 -1.81 1.92 1.09I -1.13 
15 Being messy helps my creativity 1.50 -2.11 -0.83 0.98 -2.82 -0.65 
16 Being clean helps me to focus 2.18 1.26 -2.33 1.71 1.70 -2.86 
17 It bothers me a lot when my plans are disturbed  0.48 1.30 -2.54 0.54 1.14I -2.15 
18 Organizing things is a waste of time 1.83 -2.09 -0.21 1.20 -3.82 -0.81 
19 I am about average in regard to details 0.94 -0.79I -0.69 0.63 -0.83I -0.47 
20 A little bit of disorganization is good for people 1.36 -1.72 -1.73 1.46 -1.55 -1.40 
	 69	







α δ ! α δ ! 
1 I am open to new concepts but only if they are not hard to understand  1.71 -1.61 -1.10 1.07 1.85 -1.02 
2 I learn new things only when I have to  2.11 -2.38 -1.18 1.41 1.97 -0.46 
3 I am not really interested in new technology 0.76 -3.26 -0.88 0.67 3.20 -0.80 
4 I am usually intrigued by what I learn in classes 1.44 0.80I -2.63 1.57 -0.48I -1.89 
5 I only care about information that is relevant to me 0.99 -1.94 -0.58 1.12 1.69 -0.43 
6 I sometimes try new things just so I can learn more about them 1.73 1.08 -2.81 1.77 -0.76I -2.39 
7 I can be persuaded to try some new things, but most of the time I am reluctant to do so  1.25 -1.67 -1.18 1.06 1.89 -1.23 
8 I sometimes read non-fiction books to learn something new  0.67 1.91 -3.84 1.48 -0.54I -1.64 
9 I prefer to explore new concepts rather than apply them  0.66 -0.69I -0.74 1.05 0.50I -0.42 
10 I am interested in what is happening around the world 1.33 0.69I -2.99 1.50 -0.75I -2.44 
11 I am excited about new knowledge 2.91 0.67I -2.54 3.02 -0.60I -2.16 
12 I like to learn new things whenever I have time 2.92 1.22 -2.80 2.61 -0.48I -1.83 
13 I am as curious as anybody else I know 0.78 -0.01I -2.47 0.86 0.36I -1.33 
14 I am not curious about the things that I don't know 0.93 -3.12 -1.03 1.10 3.08 -0.74 
15 I would prefer a job where I don't have to learn anything new 1.95 -2.53 -1.16 2.06 1.73 -0.43 
16 I prefer to read fiction books rather than non-fiction 0.59 -0.58I -0.63 0.37 1.50 -0.89 
17 I am fascinated by science 1.55 0.48I -1.93 1.35 -0.48I -1.67 
18 I am not interested in learning new things 1.69 -2.63 -0.60 1.19 3.29 -0.70 
19 I like to experience new things, but find myself limited by my obligations 0.95 -0.21I -1.40 0.82 0.12I -1.18 
20 I try new restaurants only when other people recommend them 0.74 -1.47 -0.29 1.44 0.92I -0.20 
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Untrained & Polytomous Trained & Polytomous 
a b a b a b1 b2 b3 a b1 b2 b3 
1 I can never find the things I want at home 0.73 -1.69 0.44 -2.83 0.81 -2.71 -1.51 0.70 0.88 -2.69 -1.61 0.70 
2 I am an unorganized person 2.38 -0.69 1.56 -0.93 1.83 -1.66 -0.81 0.38 1.61 -1.74 -0.87 0.34 
3 I try to keep track of my bills, but I'm not too accurate  0.01 63.70 0.01 46.00 0.04 -11.64 13.14 46.48 0.02 -25.31 22.39 75.52 
4 Being in a clean room makes me feel uncomfortable 0.34 -4.73 0.29 -5.26 0.76 -3.45 -2.11 -0.38 0.75 -3.33 -2.27 -0.45 
5 Organizing and arranging things is extremely fulfilling  0.99 -0.84 1.16 -0.67 1.04 -2.45 -0.94 0.90 1.28 -1.78 -0.70 0.77 
6 It's hard for me to keep things in order  1.16 -0.71 1.01 -0.83 1.36 -1.89 -0.74 0.75 1.13 -2.06 -0.80 0.82 
7 I can ignore a mess for a long time, but eventually I have to clean it up -0.63 0.13 -0.73 0.20 0.04 -29.63 -7.83 26.40 0.03 -33.72 -7.89 30.06 
8 I plan my time very carefully 0.93 -0.40 0.97 -0.04 0.80 -2.57 -0.56 1.73 0.80 -2.21 -0.39 1.59 
9 I prefer not to plan ahead and instead take life as it comes 0.64 -1.07 0.37 -1.77 0.47 -4.04 -1.26 1.67 0.45 -3.85 -1.62 1.30 
10 Every book on my bookshelf is in a specific order 0.57 1.10 0.57 1.28 0.47 -1.59 0.86 3.04 0.40 -1.39 0.98 2.92 
11 I follow a strict daily schedule  0.68 0.58 0.77 0.68 0.43 -2.79 0.51 3.57 0.55 -2.07 0.55 2.97 
12 I try to keep my room clean and tidy but I don't always have time to do so 0.12 -2.77 0.00 -979.29 0.06 -24.16 -7.47 19.17 0.07 -17.41 -3.86 14.15 
13 When I have many things to do, I try to focus on the task with the highest priority 
first 
0.53 -2.95 0.44 -2.71 0.69 -4.76 -2.67 0.47 0.51 -5.91 -3.13 0.49 
14 Sometimes I wish that everyone was as organized as me 1.19 -0.04 1.07 0.02 1.14 -1.60 -0.28 1.29 1.17 -1.51 -0.13 1.10 
15 Being messy helps my creativity 0.85 -1.26 0.52 -2.21 1.07 -2.38 -1.22 0.38 0.94 -2.66 -1.21 0.46 
16 Being clean helps me to focus 1.39 -1.05 1.20 -1.08 1.20 -2.47 -1.39 0.56 1.37 -2.23 -1.01 0.51 
17 It bothers me a lot when my plans are disturbed  0.22 -2.07 0.25 -1.66 0.16 -10.93 -3.08 5.13 0.32 -6.11 -2.07 2.58 
18 Organizing things is a waste of time 0.92 -2.13 0.75 -2.88 1.01 -2.99 -1.97 0.11 1.09 -2.59 -1.81 -0.06 
19 I am about average in regard to details -0.27 -0.23 0.00 511.35 0.03 -41.33 -2.39 58.01 0.02 -41.14 4.69 60.73 
20 A little bit of disorganization is good for people -0.80 0.06 -0.78 -0.08 0.03 -37.01 0.40 55.01 0.03 -31.23 1.43 49.68 
21 Occasionally I miss a deadline or two. 0.00 49.32 0.00 67.93 0.01 -55.77 24.98 134.44 0.01 -51.30 27.73 139.75 
22 Sometimes I do not put things in their proper place. 0.00 -73.76 0.00 -70.04 0.02 -53.41 -3.04 74.23 0.02 -41.69 -10.31 48.65 
23 Sometimes I can tolerate the messiness of my room. 0.00 -56.06 0.00 -58.38 0.02 -49.75 -11.70 51.40 0.03 -38.17 -12.85 36.58 
24 I spend time cleaning and organizing things when I am not busy. 1.22 -0.58 1.31 -0.51 1.06 -1.97 -0.63 1.25 1.15 -1.73 -0.63 1.09 
25 I deviate from my routines when needed. 0.00 -279.05 0.01 -107.99 0.13 -17.67 -8.30 7.36 0.11 -20.33 -10.40 8.38 
26 When my desk gets too messy, I will clean it up. 0.51 -2.40 0.48 -2.33 0.79 -3.45 -1.97 0.53 1.21 -2.50 -1.39 0.30 
27 I am about average in regard to details. 0.00 120.98 -0.25 -0.21 0.03 -36.35 -5.30 55.98 0.02 -45.92 8.68 81.70 
28 My room neatness is about average. 0.01 -16.05 0.05 -5.26 0.08 -20.89 -5.55 20.81 0.07 -16.35 -3.04 19.65 















Untrained & Polytomous Trained & Polytomous 
a b a b a b1 b2 b3 a b1 b2 b3 
1 I am open to new concepts but only if they are not hard to understand  0.00 64.08 0.01 68.96 0.02 -68.54 13.30 104.58 0.02 -47.58 20.36 74.64 
2 I learn new things only when I have to  0.16 22.59 0.56 -1.85 0.86 -2.93 -1.23 0.81 1.16 -2.48 -1.39 0.43 
3 I am not really interested in new technology 0.54 -1.91 0.34 -2.48 0.59 -3.65 -1.82 0.57 0.57 -3.85 -1.90 0.62 
4 I am usually intrigued by what I learn in classes 0.82 -1.86 0.92 -1.27 0.97 -3.42 -1.83 0.78 1.08 -3.23 -1.71 0.68 
5 I only care about information that is relevant to me 0.01 49.11 0.01 46.11 0.02 -58.44 33.14 100.00 0.01 -56.23 37.66 106.41 
6 I sometimes try new things just so I can learn more about them 1.40 -1.52 1.11 -1.53 1.46 -2.61 -1.50 0.68 1.39 -2.54 -1.50 0.61 
7 I can be persuaded to try some new things, but most of the time I am reluctant to do 
so  
0.00 67.69 0.00 71.13 0.02 -62.40 10.84 78.71 0.01 -65.87 17.61 105.81 
8 I sometimes read non-fiction books to learn something new  0.34 -2.51 0.87 -0.97 0.74 -2.62 -1.42 1.00 0.65 -2.95 -1.50 0.77 
9 I prefer to explore new concepts rather than apply them  0.01 -2.80 0.05 2.95 0.09 -20.64 -0.92 17.64 0.06 -27.45 1.96 25.99 
10 I am interested in what is happening around the world 0.75 -2.35 0.90 -1.64 0.84 -4.15 -1.94 0.64 0.91 -2.90 -1.71 0.44 
11 I am excited about new knowledge 1.75 -1.80 1.99 -1.43 1.62 -3.01 -2.00 0.24 1.76 -3.12 -1.66 0.13 
12 I like to learn new things whenever I have time 2.54 -1.44 1.47 -1.21 1.39 -2.95 -1.77 0.52 1.47 -2.48 -1.40 0.42 
13 I am as curious as anybody else I know 0.36 -2.55 0.06 -5.74 0.46 -4.60 -2.31 1.89 0.23 -8.69 -2.55 4.06 
14 I am not curious about the things that I don't know 0.44 -2.37 0.65 -2.26 0.81 -2.92 -1.69 0.36 1.03 -2.64 -1.70 0.16 
15 I would prefer a job where I don't have to learn anything new 0.98 -1.44 0.84 -1.53 0.79 -2.94 -1.45 0.57 0.90 -2.75 -1.56 0.41 
16 I prefer to read fiction books rather than non-fiction 0.00 -599.66 0.00 639.95 0.05 -22.47 -1.31 17.33 0.04 -23.55 -0.78 18.22 
17 I am fascinated by science 0.70 -1.56 0.70 -1.12 0.73 -3.07 -1.47 0.58 0.73 -3.18 -1.72 0.55 
18 I am not interested in learning new things 0.83 -2.21 0.70 -2.52 1.15 -2.47 -1.76 -0.10 1.47 -2.44 -1.69 -0.21 
19 I like to experience new things, but find myself limited by my obligations 0.35 -1.29 0.19 -1.60 0.12 -12.61 -2.58 9.40 0.15 -9.55 -2.09 5.68 
20 I try new restaurants only when other people recommend them 0.00 386.04 0.00 204.10 0.02 -48.35 16.31 69.35 0.02 -28.89 18.35 53.01 
21 I like to experience new things, but seldom have time. 0.22 -0.80 0.11 -0.38 0.11 -15.62 -2.19 10.92 0.11 -13.86 -1.84 11.40 
22 I am not excited about new technology, but I become interested when others show 
me how to use it  
0.00 121.17 0.00 179.43 0.01 -73.34 24.32 144.53 0.02 -42.58 21.41 99.76 
23 At times I prefer to try new things rather than stick to old choices. 0.60 -1.30 0.69 -1.21 0.52 -4.27 -1.78 2.30 0.81 -3.55 -1.35 1.41 
24 Occasionally I find myself interested in information that I really don’t need. 0.31 -3.41 0.48 -2.40 0.66 -3.84 -2.09 1.03 0.58 -3.70 -2.12 0.89 
25 I do not mind trying new things when there are not many choices. 0.31 -2.23 0.18 -2.88 0.38 -5.56 -2.87 2.81 0.46 -4.10 -1.86 2.37 
26 I am about as curious as my friends. 0.24 -2.64 0.00 -1550.72 0.26 -8.02 -3.01 4.18 0.13 -13.15 -3.27 8.91 
27 I am about average in curiosity about new knowledge. 0.00 -787.13 0.00 128.33 0.03 -39.78 -4.55 50.81 0.02 -50.65 7.97 89.78 
















Untrained & Polytomous Trained & Polytomous 
a b a b a b1 b2 b3 a b1 b2 b3 
1 I am competitive and play to win 0.75 -0.39 0.97 -0.13 0.44 -3.23 -0.80 2.15 0.39 -3.29 -0.73 2.27 
2 I find it easy to stick to my plans 0.52 -1.73 0.56 -1.07 0.77 -3.40 -1.41 1.46 0.59 -4.08 -1.66 1.81 
3 I am average at the things I do -0.47 -0.13 0.00 479.95 0.04 -35.14 -0.31 44.26 0.02 -66.30 12.20 109.53 
4 I frequently make up believable excuses for not finishing my work 0.01 123.85 0.00 1951.31 0.01 -19.86 68.26 144.61 0.02 -9.86 41.58 88.87 
5 I finish my work on time but try not to work more than I have to 0.00 272.40 0.00 1091.17 0.03 -33.22 1.17 40.51 0.03 -31.84 0.85 37.29 
6 I work hard, but I know when it's time to quit 0.13 -7.06 0.20 -4.43 0.33 -6.56 -3.68 2.16 0.40 -5.31 -2.37 1.83 
7 I enjoy the process of doing things and don't care much about the results  0.34 -2.28 0.00 -10884.91 0.48 -4.29 -1.98 1.84 0.51 -4.45 -2.01 1.29 
8 Being successful is more important than most other things in my life 0.61 0.89 0.73 0.85 0.14 -6.80 2.51 11.16 0.19 -4.10 2.32 7.55 
9 I don't care very much about the quality of my work 1.00 -2.60 0.20 -8.28 0.95 -3.21 -2.26 -0.28 1.24 -3.20 -2.09 -0.35 
10 I hardly ever finish the tasks I start 0.47 -2.59 0.32 -3.99 0.96 -2.75 -1.61 0.39 0.91 -3.13 -1.80 0.40 
11 I tend to do just what is expected of me when doing a job 0.00 1084.92 0.06 2.96 0.03 -33.29 2.67 39.91 0.03 -32.02 3.39 40.75 
12 I always want to be better than others in the things I do 0.69 -0.57 0.94 -0.19 0.52 -3.66 -0.97 1.82 0.53 -3.23 -0.80 1.81 
13 There is too much to be done to waste time relaxing 0.17 2.33 0.30 1.65 0.06 -12.33 7.30 22.59 0.06 -13.63 7.89 24.55 
14 When I set my mind on achieving a goal, I can always reach it  0.68 -1.04 0.94 -0.29 1.01 -3.19 -1.23 1.04 0.92 -3.07 -0.89 1.24 
15 I always try to do my best work even when no one will know 0.55 -2.30 0.64 -1.53 0.92 -3.19 -1.90 0.44 1.12 -2.87 -1.54 0.34 
16 If I am interested in something I don't mind working hard 0.28 -6.43 0.28 -5.78 1.01 -3.88 -2.62 -0.03 1.17 -2.95 -2.19 -0.04 
17 To me, being moderately successful is enough 0.00 -72.90 0.00 -74.71 0.05 -28.51 -7.16 25.45 0.05 -26.33 -7.13 22.12 
18 I don't really care about being successful 0.78 -1.22 0.38 -2.21 0.47 -4.50 -1.67 1.05 0.53 -3.65 -1.61 0.85 
19 People should not sacrifice too much for work 0.01 -67.21 0.01 -73.16 0.06 -25.27 -6.37 16.88 0.07 -23.12 -6.83 12.34 
20 I try to do the minimal amount of work possible to maintain my current 
status 

















Untrained & Polytomous Trained & Polytomous 
a b a b a b1 b2 b3 a b1 b2 b3 
1 I try to consider all of the consequences of my actions, but sometimes can't help 
acting on impulse  
0.00 -90.27 0.00 -96.26 0.04 -36.34 -7.13 36.80 0.05 -24.04 -5.22 20.63 
2 I have often missed important meetings because I forgot them 0.01 215.97 0.01 91.86 0.02 -0.70 68.76 130.78 0.05 1.21 26.91 42.03 
3 I usually control my impulses 1.00 -1.22 0.65 -1.65 0.61 -4.20 -1.91 1.45 0.76 -3.31 -1.51 1.15 
4 It is hard to distract me when I am focused on a task 0.65 -0.81 0.78 -0.45 0.55 -3.24 -0.86 1.98 0.64 -2.69 -0.74 1.53 
5 Keeping a careful record of things is not my strength 0.63 -0.76 0.66 -0.64 0.58 -2.96 -0.83 1.45 0.78 -2.16 -0.60 1.18 
6 An impulsive decision isn't always bad  0.01 -62.39 0.02 -36.40 0.08 -25.80 -10.78 16.96 0.09 -20.89 -9.04 12.97 
7 I always think twice before saying something  0.51 -0.30 0.61 0.26 0.69 -3.29 -0.50 1.94 0.55 -3.27 -0.39 2.23 
8 I am usually cautious 0.88 -1.55 0.46 -2.45 0.94 -3.23 -1.75 0.87 0.85 -3.58 -1.72 0.98 
9 I often make careless mistakes 1.04 -0.99 0.63 -1.52 0.62 -3.62 -1.51 1.30 0.70 -3.12 -1.31 1.06 
10 I can keep my concentration only on short tasks  0.00 155.31 0.02 42.06 0.02 -37.69 37.14 95.35 0.01 -48.13 65.99 133.18 
11 I don't think that being impulsive is a fault 0.27 -0.18 0.16 -0.93 0.17 -10.59 0.47 8.10 0.28 -5.29 -0.12 4.50 
12 I am meticulous at most things I do 0.64 -0.85 0.82 -0.52 0.75 -2.78 -1.00 1.58 1.07 -2.46 -0.72 1.15 
13 I don't mind waiting for something better to come along  0.23 -3.43 0.19 -3.02 0.53 -4.24 -1.68 2.27 0.33 -5.91 -2.16 3.35 
14 My mind wanders a lot when I'm working on something  0.84 -0.21 0.67 -0.23 0.39 -3.52 -0.28 3.12 0.48 -2.86 -0.35 2.39 
15 I don't usually think before I talk 0.01 77.95 0.01 108.65 0.01 -28.04 55.16 124.63 0.02 -22.66 53.34 113.87 
16 I am more careful in places I am not familiar with 0.31 -4.58 0.10 -14.67 0.50 -5.15 -3.56 0.52 0.63 -4.56 -2.60 0.45 
17 I always have a detailed plan for my daily activities 0.58 0.27 0.61 0.50 0.54 -2.45 0.00 2.58 0.57 -2.35 0.17 2.40 
18 I believe people can never be too careful 0.45 -1.15 0.36 -0.98 0.57 -4.08 -1.45 1.77 0.60 -3.45 -1.12 1.53 
19 I am only careful on tasks that are important to me  0.01 44.04 0.01 92.51 0.02 -40.29 34.90 80.84 0.03 -28.17 23.24 56.51 


















Untrained & Polytomous Trained & Polytomous 
a b a b a b1 b2 b3 a b1 b2 b3 
1 I can never find the things I want at home 0.78 -1.62 0.56 -2.34 0.89 -2.57 -1.44 0.67 0.91 -2.63 -1.59 0.67 
2 I am an unorganized person 2.78 -0.68 1.98 -0.88 1.92 -1.68 -0.83 0.37 1.92 -1.64 -0.86 0.29 
3 I try to keep track of my bills, but I'm not too accurate  0.01 62.78 0.01 60.26 0.02 -27.95 32.03 113.87 0.01 -39.75 35.44 119.25 
4 Being in a clean room makes me feel uncomfortable 0.36 -4.53 0.32 -4.80 0.80 -3.33 -2.05 -0.37 0.81 -3.13 -2.15 -0.45 
5 Organizing and arranging things is extremely fulfilling  0.90 -0.88 0.94 -0.74 0.90 -2.70 -1.03 0.99 1.16 -1.87 -0.75 0.79 
6 It's hard for me to keep things in order  1.19 -0.71 1.25 -0.76 1.43 -1.87 -0.74 0.75 1.26 -1.95 -0.78 0.77 
7 I can ignore a mess for a long time, but eventually I have to clean it up -0.64 0.12 -0.79 0.18 0.03 -31.19 -8.22 27.79 0.03 -37.61 -8.79 33.53 
8 I plan my time very carefully 0.93 -0.41 0.96 -0.05 0.74 -2.73 -0.60 1.84 0.76 -2.30 -0.42 1.66 
9 I prefer not to plan ahead and instead take life as it comes 0.68 -1.03 0.45 -1.52 0.51 -3.75 -1.18 1.56 0.47 -3.72 -1.58 1.25 
10 Every book on my bookshelf is in a specific order 0.56 1.12 0.52 1.38 0.42 -1.74 0.96 3.36 0.39 -1.43 1.00 2.99 
11 I follow a strict daily schedule  0.71 0.56 0.68 0.73 0.40 -2.96 0.56 3.82 0.57 -2.03 0.53 2.93 
12 I try to keep my room clean and tidy but I don't always have time to do so 0.10 -3.45 0.00 -2119.27 0.06 -26.26 -8.10 20.85 0.06 -21.22 -4.70 17.28 
13 When I have many things to do, I try to focus on the task with the highest 
priority first 
0.53 -2.95 0.44 -2.69 0.65 -5.00 -2.81 0.49 0.45 -6.54 -3.45 0.53 
14 Sometimes I wish that everyone was as organized as me 1.21 -0.05 1.04 0.01 1.03 -1.71 -0.29 1.38 1.11 -1.54 -0.14 1.14 
15 Being messy helps my creativity 0.89 -1.24 0.59 -2.02 1.14 -2.32 -1.20 0.38 1.02 -2.54 -1.17 0.43 
16 Being clean helps me to focus 1.29 -1.08 1.00 -1.18 1.05 -2.69 -1.50 0.61 1.20 -2.35 -1.08 0.52 
17 It bothers me a lot when my plans are disturbed  0.23 -2.00 0.22 -1.90 0.16 -11.20 -3.15 5.27 0.29 -6.67 -2.27 2.80 
18 Organizing things is a waste of time 0.94 -2.10 0.77 -2.83 1.09 -2.87 -1.90 0.11 1.18 -2.47 -1.74 -0.08 
19 I am about average in regard to details -0.31 -0.21 -0.23 -0.42 0.03 -44.70 -2.61 62.77 0.03 -32.01 3.52 47.16 














Untrained & Polytomous Trained & Polytomous 
a b a b a b1 b2 b3 a b1 b2 b3 
1 I am open to new concepts but only if they are not hard to understand  0.01 58.10 0.01 62.95 0.01 -79.96 15.42 122.03 0.02 -54.71 23.35 85.54 
2 I learn new things only when I have to  1.08 -1.24 0.60 -1.78 0.88 -2.89 -1.22 0.81 1.17 -2.50 -1.40 0.44 
3 I am not really interested in new technology 0.54 -1.93 0.36 -2.35 0.62 -3.53 -1.76 0.55 0.56 -3.89 -1.92 0.63 
4 I am usually intrigued by what I learn in classes 0.89 -1.78 0.92 -1.28 0.94 -3.52 -1.88 0.80 1.09 -3.23 -1.72 0.69 
5 I only care about information that is relevant to me 0.01 72.01 0.01 57.37 0.01 -60.76 34.51 104.22 0.02 -54.19 36.10 101.85 
6 I sometimes try new things just so I can learn more about them 1.16 -1.64 1.05 -1.57 1.34 -2.74 -1.56 0.71 1.29 -2.65 -1.56 0.64 
7 I can be persuaded to try some new things, but most of the time I am 
reluctant to do so  
0.00 56.56 0.00 76.02 0.02 -63.64 11.14 80.23 0.02 -57.12 15.19 91.73 
8 I sometimes read non-fiction books to learn something new  0.33 -2.56 0.83 -1.00 0.71 -2.70 -1.46 1.03 0.63 -3.06 -1.54 0.80 
9 I prefer to explore new concepts rather than apply them  0.00 -1043.84 0.01 12.50 0.07 -26.24 -1.16 22.49 0.05 -29.82 2.13 28.34 
10 I am interested in what is happening around the world 0.76 -2.34 0.92 -1.62 0.83 -4.23 -1.97 0.65 0.89 -2.96 -1.75 0.46 
11 I am excited about new knowledge 1.88 -1.77 2.06 -1.42 1.66 -3.01 -2.00 0.24 1.75 -3.15 -1.69 0.14 
12 I like to learn new things whenever I have time 2.33 -1.47 1.53 -1.20 1.34 -3.03 -1.80 0.54 1.40 -2.56 -1.45 0.44 
13 I am as curious as anybody else I know 0.24 -3.74 0.07 -4.99 0.41 -5.07 -2.54 2.08 0.20 -9.82 -2.86 4.60 
14 I am not curious about the things that I don't know 0.54 -2.01 0.69 -2.16 0.84 -2.87 -1.67 0.35 1.04 -2.65 -1.70 0.17 
15 I would prefer a job where I don't have to learn anything new 1.16 -1.33 0.89 -1.48 0.82 -2.90 -1.43 0.57 0.92 -2.74 -1.56 0.42 
16 I prefer to read fiction books rather than non-fiction 0.00 -662.77 -0.09 -0.11 0.05 -22.44 -1.32 17.32 0.04 -24.43 -0.79 18.90 
17 I am fascinated by science 0.70 -1.55 0.70 -1.13 0.71 -3.16 -1.51 0.60 0.71 -3.27 -1.76 0.57 
18 I am not interested in learning new things 1.03 -1.96 0.74 -2.44 1.20 -2.43 -1.73 -0.10 1.52 -2.43 -1.69 -0.21 
19 I like to experience new things, but find myself limited by my obligations 0.21 -2.09 0.14 -2.10 0.09 -17.45 -3.55 13.04 0.16 -8.88 -1.97 5.32 




Table 27. Model fit of the dominance measures 
 
 Untrained & Dichotomous Trained & Dichotomous Untrained & Polytomous Trained & Polytomous 
 2PL GGUM 2PL GGUM SGR GGUM SGR GGUM 
CSES         
Singlets 0 0 0 0 0 0.47 0 0.02 
Doublets 0.91 1.22 2.06 2.42 5.49 9.12 11.99 14.65 
Triplets 1.92 1.82 3.70 3.40 7.31 10.80 9.98 12.99 
         
IPIP_Cur         
Singlets 0 0 0 0 0 0 0 0 
Doublets 0.36 0.72 3.03 1.35 6.35 7.33 15.59 17.36 
Triplets 0.58 0.65 4.17 1.90 7.08 8.25 11.36 13.88 
         
IPIP_Ind         
Singlets 0 0 0 0 0 0.79 0 0.19 
Doublets 1.99 1.90 1.95 1.89 6.15 9.97 11.01 15.15 
Triplets 3.38 2.91 3.04 2.95 7.94 13.37 11.33 18.23 
         
IPIP_Ord         
Singlets 0 0 0 0 0 3.74 0 0.48 
Doublets 4.61 3.31 4.76 3.00 7.65 12.68 15.59 20.00 
Triplets 8.14 5.45 8.44 4.46 8.06 12.37 14.80 19.23 
         
IPIP_SC         
Singlets 0 0 0 0 0 0 0 0.20 
Doublets 0.69 0.73 1.04 0.89 5.16 6.62 9.56 12.49 
Triplets 1.25 0.59 1.87 1.12 6.40 8.54 6.85 11.36 
Note: Singlets: item singlets; Doublets: item doublets; Triplets: item triplets. 
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Table 28. Model fit of the ideal-point measures 
 
 Untrained & Dichotomous Trained & Dichotomous Untrained & Polytomous Trained & Polytomous 
 2PL GGUM 2PL GGUM SGR SGR 
CPS_Cur20       
Singlets 0 0 0 0 11.87 0 
Doublets 8.33 0.40 7.65 0.59 15.66 19.60 
Triplets 10.43 0.55 9.79 0.84 15.57 19.15 
       
CPS_Ind20       
Singlets 0 0 0 3.98 25.68 2.01 
Doublets 11.47 4.33 12.91 8.00 28.19 24.12 
Triplets 15.30 6.04 17.46 8.92 25.61 23.18 
       
CPS_Ord20       
Singlets 0 0.14 0 0.21 0.12 0.31 
Doublets 5.11 2.35 6.96 3.85 12.99 22.47 
Triplets 6.73 3.19 9.31 5.35 13.51 21.39 
       
CPS_SC20       
Singlets 0 0 0.00 2.79 1.67 408.77 
Doublets 10.24 1.65 7.97 3.75 11.57 229.41 
Triplets 12.80 2.26 10.36 3.96 11.97 139.47 
       
Cur28       
Singlets 0 0.02 0 0.03 0 0 
Doublets 6.79 1.42 8.06 1.43 11.27 22.12 
Triplets 9.19 1.89 10.45 1.89 11.57 20.06 
       
Ord29       
Singlets 0 0 0 0 0.16 0.87 
Doublets 14.86 2.65 14.71 3.14 15.35 24.80 
Triplets 18.79 3.59 19.09 4.36 14.79 22.28 
Note: Singlets: item singlets; Doublets: item doublets; Triplets: item triplets.  
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Table 29. Criterion-related validity of the IPIP Orderliness scale, modeled by 2PL, SGR, and GGUM 
 
 N N.E SWLS CWB HBCL_WME HBCL_AC HBCL_TR AP 
1. Group 1 by GGUM 490 340 0.19* -0.22* 0.27* 0.25* -0.19* 0.08 
2. Group 2 by GGUM 495 349 0.09 -0.25* 0.19* 0.21* -0.15* 0.10* 
3. Group 3 by GGUM 494 343 0.20* -0.17* 0.20* 0.29* -0.16* 0.15* 
4. Group 4 by GGUM 498 348 0.20* -0.17* 0.24* 0.23* -0.25* 0.10* 
5. Group 1 by 2PL 490 340 0.21* -0.21* 0.30* 0.27* -0.20* 0.10* 
6. Group 2 by SGR 495 349 0.08 -0.19* 0.18* 0.20* -0.16* 0.09 
7. Group 3 by 2PL 494 343 0.19* -0.16* 0.24* 0.29* -0.16* 0.16* 
8. Group 4 by SGR 498 348 0.20* -0.15* 0.24* 0.22* -0.27* 0.11* 
UntG   0.14 -0.23 0.23 0.23 -0.17 0.09 
TG   0.20 -0.17 0.22 0.26 -0.21 0.12 
UntD   0.14 -0.20 0.24 0.23 -0.18 0.09 
TD   0.20 -0.16 0.24 0.26 -0.21 0.13 
Untrained   0.14 -0.22 0.23 0.23 -0.18 0.09 
Trained   0.20 -0.16 0.23 0.26 -0.21 0.13 
Polytomous   0.14 -0.19 0.21 0.21 -0.21 0.10 
Dichotomous   0.20 -0.19 0.25 0.28 -0.18 0.12 
Note: N: the sample size of all correlations except for the ones involving CWB; N.E: the sample size of the correlation involving CWB; Group 1: untrained and 
dichotomous; Group 2: untrained and polytomous; Group 3: trained and dichotomous; Group 4: trained and polytomous; UntG: mean validity of all the untrained 
groups under GGUM; TG: mean validity of all the trained groups under GGUM; UntD: mean validity of all the untrained groups under dominance models; TD: 
mean validity of all the trained groups under dominance models; Untrained: mean validity of all the untrained groups; Trained: mean validity of all the trained 
groups; Polytomous: mean validity of all the polytomous groups; Dichotomous: mean validity of all the dichotomous group; SWLS: the Satisfaction with Life 
Scale; CWB: the 10-item CWB checklist; HBCL_WME: the Wellness Maintenance and Enhancement scale of the Health Behavior Checklist; HBCL_AC: the 
Accident Control scale of the Health Behavior Checklist; HBCL_TR: the Traffic Risk scale of the Health Behavior Checklist; AP: academic performance. 
*p  < .05.  
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Table 30. Criterion-related validity of the IPIP Achievement-Striving (Industriousness) scale, modeled by 2PL, SGR, and GGUM 
 
 N N.E SWLS CWB HBCL_WME HBCL_AC HBCL_TR AP 
1. Group 1 by GGUM 490 340 0.28* -0.31* 0.27* 0.23* -0.03 0.17* 
2. Group 2 by GGUM 495 349 0.34* -0.18* 0.33* 0.37* 0.01 0.22* 
3. Group 3 by GGUM 494 343 0.30* -0.25* 0.29* 0.31* -0.03 0.20* 
4. Group 4 by GGUM 498 348 0.15* -0.25* 0.27* 0.22* -0.19* 0.20* 
5. Group 1 by 2PL 490 340 0.33* -0.34* 0.31* 0.26* 0.01 0.23* 
6. Group 2 by SGR 495 349 0.32* -0.19* 0.29* 0.34* -0.02 0.22* 
7. Group 3 by 2PL 494 343 0.32* -0.25* 0.30* 0.34* -0.03 0.22* 
8. Group 4 by SGR 498 348 0.16* -0.24* 0.26* 0.21* -0.18* 0.21* 
UntG   0.31 -0.25 0.30 0.30 -0.01 0.20 
TG   0.22 -0.25 0.28 0.27 -0.11 0.20 
UntD   0.33 -0.26 0.30 0.30 -0.01 0.22 
TD   0.24 -0.25 0.28 0.27 -0.10 0.21 
Untrained   0.32 -0.25 0.30 0.30 -0.01 0.21 
Trained   0.23 -0.25 0.28 0.27 -0.11 0.21 
Polytomous   0.24 -0.21 0.29 0.28 -0.10 0.21 
Dichotomous   0.31 -0.29 0.29 0.29 -0.02 0.21 
Note: N: the sample size of all correlations except for the ones involving CWB; N.E: the sample size of the correlation involving CWB; Group 1: untrained and 
dichotomous; Group 2: untrained and polytomous; Group 3: trained and dichotomous; Group 4: trained and polytomous; UntG: mean validity of all the untrained 
groups under GGUM; TG: mean validity of all the trained groups under GGUM; UntD: mean validity of all the untrained groups under dominance models; TD: 
mean validity of all the trained groups under dominance models; Untrained: mean validity of all the untrained groups; Trained: mean validity of all the trained 
groups; Polytomous: mean validity of all the polytomous groups; Dichotomous: mean validity of all the dichotomous group; SWLS: the Satisfaction with Life 
Scale; CWB: the 10-item CWB checklist; HBCL_WME: the Wellness Maintenance and Enhancement scale of the Health Behavior Checklist; HBCL_AC: the 
Accident Control scale of the Health Behavior Checklist; HBCL_TR: the Traffic Risk scale of the Health Behavior Checklist; AP: academic performance.  
*p  < .05.  
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Table 31. Criterion-related validity of the IPIP Cautiousness (Self-control) scale, modeled by 2PL, SGR, and GGUM 
 
 N N.E SWLS CWB HBCL_WME HBCL_AC HBCL_TR AP 
1. Group 1 by GGUM 490 340 0.14* -0.38* 0.19* 0.14* -0.24* 0.19* 
2. Group 2 by GGUM 495 349 0.09* -0.29* 0.05 0.06 -0.39* 0.03 
3. Group 3 by GGUM 494 343 0.18* -0.35* 0.08 0.12* -0.32* 0.17* 
4. Group 4 by GGUM 498 348 0.13* -0.24* 0.13* 0.17* -0.51* 0.13* 
5. Group 1 by 2PL 490 340 0.13* -0.38* 0.22* 0.16* -0.29* 0.17* 
6. Group 2 by SGR 495 349 0.10* -0.24* 0.06 0.08 -0.38* 0.05 
7. Group 3 by 2PL 494 343 0.19* -0.37* 0.12* 0.16* -0.34* 0.15* 
8. Group 4 by SGR 498 348 0.13* -0.22* 0.11* 0.17* -0.51* 0.14* 
UntG   0.11 -0.33 0.12 0.10 -0.32 0.11 
TG   0.16 -0.30 0.10 0.15 -0.42 0.15 
UntD   0.11 -0.31 0.14 0.12 -0.34 0.11 
TD   0.16 -0.30 0.11 0.16 -0.42 0.15 
Untrained   0.11 -0.32 0.13 0.11 -0.33 0.11 
Trained   0.16 -0.30 0.11 0.16 -0.42 0.15 
Polytomous   0.11 -0.25 0.09 0.12 -0.45 0.09 
Dichotomous   0.16 -0.37 0.15 0.15 -0.30 0.17 
Note: N: the sample size of all correlations except for the ones involving CWB; N.E: the sample size of the correlation involving CWB; Group 1: untrained and 
dichotomous; Group 2: untrained and polytomous; Group 3: trained and dichotomous; Group 4: trained and polytomous; UntG: mean validity of all the untrained 
groups under GGUM; TG: mean validity of all the trained groups under GGUM; UntD: mean validity of all the untrained groups under dominance models; TD: 
mean validity of all the trained groups under dominance models; Untrained: mean validity of all the untrained groups; Trained: mean validity of all the trained 
groups; Polytomous: mean validity of all the polytomous groups; Dichotomous: mean validity of all the dichotomous group; SWLS: the Satisfaction with Life 
Scale; CWB: the 10-item CWB checklist; HBCL_WME: the Wellness Maintenance and Enhancement scale of the Health Behavior Checklist; HBCL_AC: the 
Accident Control scale of the Health Behavior Checklist; HBCL_TR: the Traffic Risk scale of the Health Behavior Checklist; AP: academic performance.  
*p  < .05. 
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Table 32. Criterion-related validity of the IPIP Adventurousness (Curiosity) scale, modeled by 2PL, SGR, and GGUM 
 
 N N.E SWLS CWB HBCL_WME HBCL_AC HBCL_TR AP 
1. Group 1 by GGUM 490 340 0.13* -0.04 -0.02 0.02 0.19* 0.09* 
2. Group 2 by GGUM 495 349 0.14* -0.09 0.07 0.10* 0.07 0.12* 
3. Group 3 by GGUM 494 343 0.11* -0.12* 0.12* 0.12* 0.07 0.10* 
4. Group 4 by GGUM 498 348 0.04 -0.10 0.02 -0.01 0.19* 0.07 
5. Group 1 by 2PL 490 340 0.12* -0.06 -0.02 0.02 0.18* 0.12* 
6. Group 2 by SGR 495 349 0.14* -0.06 0.07 0.11* 0.08 0.16* 
7. Group 3 by 2PL 494 343 0.05 -0.11* 0.07 0.08 0.09 0.11* 
8. Group 4 by SGR 498 348 0.04 -0.10 0.07 0.01 0.21* 0.07 
UntG   0.13 -0.07 0.02 0.06 0.13 0.11 
TG   0.08 -0.11 0.07 0.05 0.13 0.08 
UntD   0.13 -0.06 0.02 0.06 0.13 0.14 
TD   0.04 -0.11 0.07 0.04 0.15 0.09 
Untrained   0.13 -0.06 0.02 0.06 0.13 0.12 
Trained   0.06 -0.11 0.07 0.05 0.14 0.09 
Polytomous   0.09 -0.09 0.06 0.05 0.14 0.10 
Dichotomous   0.10 -0.08 0.04 0.06 0.13 0.11 
Note: N: the sample size of all correlations except for the ones involving CWB; N.E: the sample size of the correlation involving CWB; Group 1: untrained and 
dichotomous; Group 2: untrained and polytomous; Group 3: trained and dichotomous; Group 4: trained and polytomous; UntG: mean validity of all the untrained 
groups under GGUM; TG: mean validity of all the trained groups under GGUM; UntD: mean validity of all the untrained groups under dominance models; TD: 
mean validity of all the trained groups under dominance models; Untrained: mean validity of all the untrained groups; Trained: mean validity of all the trained 
groups; Polytomous: mean validity of all the polytomous groups; Dichotomous: mean validity of all the dichotomous group; SWLS: the Satisfaction with Life 
Scale; CWB: the 10-item CWB checklist; HBCL_WME: the Wellness Maintenance and Enhancement scale of the Health Behavior Checklist; HBCL_AC: the 
Accident Control scale of the Health Behavior Checklist; HBCL_TR: the Traffic Risk scale of the Health Behavior Checklist; AP: academic performance.  
*p  < .05.  
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Table 33. Criterion-related validity of the CSES, modeled by 2PL, SGR, and GGUM 
 
 N N.E SWLS CWB HBCL_WME HBCL_AC HBCL_TR AP 
1. Group 1 by GGUM 490 340 0.65* -0.32* 0.27* 0.21* 0.03 0.24* 
2. Group 2 by GGUM 495 349 0.59* -0.22* 0.16* 0.18* -0.07 0.14* 
3. Group 3 by GGUM 494 343 0.62* -0.29* 0.24* 0.36* -0.02 0.20* 
4. Group 4 by GGUM 498 348 0.65* -0.31* 0.23* 0.19* -0.15* 0.10* 
5. Group 1 by 2PL 490 340 0.64* -0.33* 0.27* 0.21* 0.03 0.25* 
6. Group 2 by SGR 495 349 0.61* -0.26* 0.20* 0.22* -0.08 0.17* 
7. Group 3 by 2PL 494 343 0.63* -0.28* 0.25* 0.35* -0.01 0.20* 
8. Group 4 by SGR 498 348 0.63* -0.30* 0.23* 0.19* -0.14* 0.11* 
UntG   0.62 -0.27 0.22 0.20 -0.02 0.19 
TG   0.64 -0.30 0.24 0.28 -0.08 0.15 
UntD   0.63 -0.29 0.23 0.21 -0.02 0.21 
TD   0.63 -0.29 0.24 0.27 -0.08 0.16 
Untrained   0.62 -0.28 0.22 0.20 -0.02 0.20 
Trained   0.63 -0.30 0.24 0.27 -0.08 0.15 
Polytomous   0.62 -0.27 0.21 0.20 -0.11 0.13 
Dichotomous   0.64 -0.31 0.26 0.28 0.01 0.22 
Note: N: the sample size of all correlations except for the ones involving CWB; N.E: the sample size of the correlation involving CWB; Group 1: untrained and 
dichotomous; Group 2: untrained and polytomous; Group 3: trained and dichotomous; Group 4: trained and polytomous; UntG: mean validity of all the untrained 
groups under GGUM; TG: mean validity of all the trained groups under GGUM; UntD: mean validity of all the untrained groups under dominance models; TD: 
mean validity of all the trained groups under dominance models; Untrained: mean validity of all the untrained groups; Trained: mean validity of all the trained 
groups; Polytomous: mean validity of all the polytomous groups; Dichotomous: mean validity of all the dichotomous group; SWLS: the Satisfaction with Life 
Scale; CWB: the 10-item CWB checklist; HBCL_WME: the Wellness Maintenance and Enhancement scale of the Health Behavior Checklist; HBCL_AC: the 
Accident Control scale of the Health Behavior Checklist; HBCL_TR: the Traffic Risk scale of the Health Behavior Checklist; AP: academic performance.  
*p  < .05.  
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Table 34. Criterion-related validity of the Order scale of CPS and items from Cao et al. (2015), modeled by 2PL, SGR, and GGUM 
 
 N N.E SWLS CWB HBCL_WME HBCL_AC HBCL_TR AP 
1. Group 1 by GGUM (I20) 490 340 0.25* -0.30* 0.33* 0.28* -0.20* 0.16* 
2. Group 1 by GGUM (I29) 490 340 0.28* -0.30* 0.34* 0.29* -0.16* 0.15* 
3. Group 3 by GGUM (I20) 494 343 0.27* -0.19* 0.27* 0.34* -0.17* 0.20* 
4. Group 3 by GGUM (I29) 494 343 0.29* -0.17* 0.26* 0.35* -0.18* 0.21* 
5. Group 1 by 2PL (I20) 490 340 0.20* -0.21* 0.32* 0.25* -0.19* 0.08 
6. Group 1 by SGR (I29) 490 340 0.13* -0.15* 0.25* 0.21* -0.15* 0.03 
7. Group 2 by SGR (I20) 495 349 0.11* -0.18* 0.21* 0.26* -0.14* 0.11* 
8. Group 2 by SGR (I29) 495 349 0.11* -0.12* 0.23* 0.27* -0.09 0.10* 
9. Group 3 by 2PL (I20) 494 343 0.20* -0.10 0.22* 0.25* -0.03 0.12* 
10. Group 3 by 2PL (I29) 494 343 0.11* -0.04 0.16* 0.17* 0.03 0.05 
11. Group 4 by SGR (I20) 498 348 0.24* -0.12* 0.29* 0.28* -0.22* 0.09 
12. Group 4 by SGR (I29) 498 348 0.22* -0.07 0.25* 0.25* -0.13* 0.05 
UntG (I20)   0.25 -0.30 0.33 0.28 -0.20 0.16 
TG (I20)   0.27 -0.19 0.27 0.34 -0.17 0.20 
UntG (I29)   0.28 -0.30 0.34 0.29 -0.16 0.15 
TG (I29)   0.29 -0.17 0.26 0.35 -0.18 0.21 
UntD (I20)   0.15 -0.20 0.27 0.25 -0.16 0.09 
TD(I20)   0.22 -0.11 0.25 0.27 -0.13 0.10 
UntD (I29)   0.12 -0.13 0.24 0.24 -0.12 0.06 
TD (I29)   0.16 -0.06 0.21 0.21 -0.05 0.05 
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Table 34. (cont.) 
 
Untrained (I20)   0.19 -0.23 0.29 0.26 -0.18 0.12 
Untrained (I29)   0.18 -0.19 0.27 0.26 -0.13 0.09 
Trained (I20)   0.23 -0.13 0.26 0.29 -0.14 0.13 
Trained (I29)   0.21 -0.10 0.22 0.26 -0.09 0.10 
Note: I20: the 20-item CPS Order scale; I29: the 20-item CPS Order scale combined with 9 intermediate items from Cao et al. (2015); N: the sample size of all 
correlations except for the ones involving CWB; N.E: the sample size of the correlation involving CWB; Group 1: untrained and dichotomous; Group 2: 
untrained and polytomous; Group 3: trained and dichotomous; Group 4: trained and polytomous; UntG: mean validity of all the untrained groups under GGUM; 
TG: mean validity of all the trained groups under GGUM; UntD: mean validity of all the untrained groups under dominance models; TD: mean validity of all the 
trained groups under dominance models; Untrained: mean validity of all the untrained groups; Trained: mean validity of all the trained groups; Polytomous: 
mean validity of all the polytomous groups; Dichotomous: mean validity of all the dichotomous group; SWLS: the Satisfaction with Life Scale; CWB: the 10-
item CWB checklist; HBCL_WME: the Wellness Maintenance and Enhancement scale of the Health Behavior Checklist; HBCL_AC: the Accident Control scale 
of the Health Behavior Checklist; HBCL_TR: the Traffic Risk scale of the Health Behavior Checklist; AP: academic performance.  
*p  < .05.  
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Table 35. Criterion-related validity of the Curiosity scale of CPS and items from Cao et al. (2015), modeled by 2PL, SGR, and GGUM 
 
 N N.E SWLS CWB HBCL_WME HBCL_AC HBCL_TR AP 
1. Group 1 by GGUM (I20) 490 340 0.14* -0.23* 0.09 0.14* 0.02 0.23* 
2. Group 1 by GGUM (I28) 490 340 0.09* -0.18* 0.10* 0.12* 0.04 0.21* 
3. Group 3 by GGUM (I20) 494 343 0.06 -0.17* 0.01 0.05 -0.05 0.19* 
4. Group 3 by GGUM (I28) 494 343 -0.01 -0.17* 0.01 0.06 -0.02 0.21* 
5. Group 1 by 2PL (I20) 490 340 0.08 -0.06 0.09* 0.10* 0.01 0.18* 
6. Group 1 by SGR (I28) 490 340 0.07 0.03 0.05 0.07 -0.02 0.11* 
7. Group 2 by SGR (I20) 495 349 0.06 -0.06 0.16* 0.25* -0.07 0.17* 
8. Group 2 by SGR (I28) 495 349 0.08 -0.01 0.18* 0.26* -0.03 0.14* 
9. Group 3 by 2PL (I20) 494 343 0.11* -0.05 0.14* 0.16* 0.02 0.13* 
10. Group 3 by 2PL (I28) 494 343 0.12* -0.02 0.16* 0.13* 0.03 0.10* 
11. Group 4 by SGR (I20) 498 348 0.00 -0.11 0.17* 0.18* -0.04 0.18* 
12. Group 4 by SGR (I28) 498 348 0.02 -0.10 0.18* 0.17* 0.02 0.16* 
UntG (I20)   0.14 -0.23 0.09 0.14 0.02 0.23 
TG (I20)   0.06 -0.17 0.01 0.05 -0.05 0.19 
UntG (I29)   0.09 -0.18 0.10 0.12 0.04 0.21 
TG (I29)   -0.01 -0.17 0.01 0.06 -0.02 0.21 
UntD (I20)   0.07 -0.06 0.13 0.18 -0.03 0.18 
TD(I20)   0.05 -0.08 0.16 0.17 -0.01 0.16 
UntD (I29)   0.07 0.01 0.12 0.17 -0.02 0.13 




Table 35. (cont.)  
 
Untrained (I20)   0.09 -0.12 0.11 0.16 -0.01 0.19 
Untrained (I29)   0.08 -0.05 0.11 0.15 0.00 0.16 
Trained (I20)   0.06 -0.11 0.11 0.13 -0.02 0.17 
Trained (I29)   0.04 -0.10 0.12 0.12 0.01 0.16 
Note: I20: the 20-item CPS Curiosity scale; I28: the 20-item CPS Curiosity scale combined with 8 intermediate items from Cao et al. (2015); N: the sample size 
of all correlations except for the ones involving CWB; N.E: the sample size of the correlation involving CWB; Group 1: untrained and dichotomous; Group 2: 
untrained and polytomous; Group 3: trained and dichotomous; Group 4: trained and polytomous; UntG: mean validity of all the untrained groups under GGUM; 
TG: mean validity of all the trained groups under GGUM; UntD: mean validity of all the untrained groups under dominance models; TD: mean validity of all the 
trained groups under dominance models; Untrained: mean validity of all the untrained groups; Trained: mean validity of all the trained groups; Polytomous: 
mean validity of all the polytomous groups; Dichotomous: mean validity of all the dichotomous group; SWLS: the Satisfaction with Life Scale; CWB: the 10-
item CWB checklist; HBCL_WME: the Wellness Maintenance and Enhancement scale of the Health Behavior Checklist; HBCL_AC: the Accident Control scale 
of the Health Behavior Checklist; HBCL_TR: the Traffic Risk scale of the Health Behavior Checklist; AP: academic performance.  
*p  < .05. 
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N.E SWLS CWB HBCL_WME HBCL_AC HBCL_TR AP 
1. Group 1 by GGUM  490 340 0.29* -0.39* 0.22* 0.18* -0.04 0.24* 
2. Group 3 by GGUM  494 343 0.14* -0.27* 0.13* 0.09 -0.09 0.20* 
3. Group 1 by 2PL 490 340 0.07 0.01 0.08 0.05 0.00 0.01 
4. Group 2 by SGR 495 349 0.21* -0.02 0.26* 0.26* 0.05 0.02 
5. Group 3 by 2PL  494 343 0.17* 0.05 0.16* 0.21* 0.09 0.06 
6. Group 4 by SGR  498 348 0.15* -0.02 0.14* 0.12* -0.05 0.11* 
UntG   0.29 -0.39 0.22 0.18 -0.04 0.24 
TG   0.14 -0.27 0.13 0.09 -0.09 0.20 
UntD   0.14 -0.01 0.17 0.15 0.03 0.01 
TD   0.16 0.02 0.15 0.17 0.02 0.08 
Untrained   0.19 -0.14 0.19 0.16 0.00 0.09 
Trained   0.16 -0.08 0.14 0.14 -0.01 0.12 
Note: N: the sample size of all correlations except for the ones involving CWB; N.E: the sample size of the correlation involving CWB; Group 1: untrained and 
dichotomous; Group 2: untrained and polytomous; Group 3: trained and dichotomous; Group 4: trained and polytomous; UntG: mean validity of all the untrained 
groups under GGUM; TG: mean validity of all the trained groups under GGUM; UntD: mean validity of all the untrained groups under dominance models; TD: 
mean validity of all the trained groups under dominance models; Untrained: mean validity of all the untrained groups; Trained: mean validity of all the trained 
groups; SWLS: the Satisfaction with Life Scale; CWB: the 10-item CWB checklist; HBCL_WME: the Wellness Maintenance and Enhancement scale of the 
Health Behavior Checklist; HBCL_AC: the Accident Control scale of the Health Behavior Checklist; HBCL_TR: the Traffic Risk scale of the Health Behavior 
Checklist; AP: academic performance.  
*p  < .05.  
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N.E SWLS CWB HBCL_WME HBCL_AC HBCL_TR AP 
1. Group 1 by GGUM  490 340 0.24* -0.39* 0.26* 0.22* -0.23* 0.13* 
2. Group 3 by GGUM  494 343 0.28* -0.32* 0.18* 0.32* -0.22* 0.19* 
3. Group 1 by 2PL 490 340 0.16* -0.23* 0.22* 0.22* -0.18* 0.07 
4. Group 2 by SGR 495 349 0.17* 0.00 0.24* 0.28* -0.08 0.03 
5. Group 3 by 2PL  494 343 0.24* -0.17* 0.24* 0.25* -0.03 0.07 
6. Group 4 by SGR  498 348 0.21* -0.16* 0.30* 0.22* -0.21* 0.09* 
UntG   0.24 -0.39 0.26 0.22 -0.23 0.13 
TG   0.28 -0.32 0.18 0.32 -0.22 0.19 
UntD   0.16 -0.12 0.23 0.25 -0.13 0.05 
TD   0.22 -0.17 0.27 0.23 -0.12 0.08 
Untrained   0.19 -0.21 0.24 0.24 -0.16 0.08 
Trained   0.24 -0.22 0.24 0.26 -0.15 0.12 
Note: N: the sample size of all correlations except for the ones involving CWB; N.E: the sample size of the correlation involving CWB; Group 1: untrained and 
dichotomous; Group 2: untrained and polytomous; Group 3: trained and dichotomous; Group 4: trained and polytomous; UntG: mean validity of all the untrained 
groups under GGUM; TG: mean validity of all the trained groups under GGUM; UntD: mean validity of all the untrained groups under dominance models; TD: 
mean validity of all the trained groups under dominance models; Untrained: mean validity of all the untrained groups; Trained: mean validity of all the trained 
groups; SWLS: the Satisfaction with Life Scale; CWB: the 10-item CWB checklist; HBCL_WME: the Wellness Maintenance and Enhancement scale of the 
Health Behavior Checklist; HBCL_AC: the Accident Control scale of the Health Behavior Checklist; HBCL_TR: the Traffic Risk scale of the Health Behavior 
Checklist; AP: academic performance.  
*p  < .05. 
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Table 38. Pairs of criterion-related validity that were significantly different. 
Measure Condition Testing Criterion r1 r2 p1 p2 p-value Conclusion 
IPIP_Ind GGUM; Polytomous T vs NT SWLS 0.15 0.34 0 0 0 NT > T 
IPIP_Ind GGUM; Polytomous T vs NT TR -0.19 0.01 0 0.92 0 T > NT 
IPIP_SC GGUM; Trained Poly vs Dich TR -0.51 -0.32 0 0 0 Poly > Dich 
IPIP_SC Dominance; Trained Poly vs Dich TR -0.51 -0.34 0 0 0 Poly > Dich 
Cur28 Dominance; Untrained Poly vs Dich AC 0.26 0.07 0 0.13 0 Poly > Dich 
CPS_Ind20 Dominance; Untrained Poly vs Dich WME 0.26 0.08 0 0.08 0 Poly > Dich 
CPS_Ind20 Dominance; Untrained Poly vs Dich AC 0.26 0.05 0 0.32 0 Poly > Dich 
CPS_Ind20 Dichotomous; Untrained GGUM vs 2PL CWB -0.39 0.01 0 0.87 0 GGUM > 2PL 
CPS_Ind20 Dichotomous; Trained GGUM vs 2PL CWB -0.27 0.05 0 0.35 0 GGUM > 2PL 
Ord29 Dominance; Dominance  T vs NT TR 0.03 -0.15 0 0.50 0 NT > T 
CPS_Ord20 Dominance; Trained Poly vs Dich TR -0.22 -0.03 0 0.46 0 Poly > Dich 
CPS_SC20 Dominance; Trained Poly vs Dich CWB 0.00 -0.23 0 0.97 0 Dich > Poly 
CPS_SC20 Dominance; Trained Poly vs Dich TR -0.21 -0.03 0 0.55 0 Poly > Dich 
CPS_SC20 Dichotomous; Trained GGUM vs 2PL TR -0.22 -0.03 0 0.55 0 GGUM > 2PL 
Note: Condition: the conditions of the two parts being compared that are the same; Testing: the condition being tested; r1: the criterion-related validity of the 
condition before “vs” in the “Testing” column; r2: : the criterion-related validity of the condition after “vs” in the “Testing” column; p1: the p-value obtained 
from testing if r1 is significantly different from 0; p2: the p-value obtained from testing if r2 is significantly different from 0; Result: which condition has the 




Table 39. Means of discrimination parameters of different sets of intermediate items. 
 
 CPS_Cur20 CPS_Ind20 CPS_Ord20 CPS_SC20 Cur28  Ord29  
Shared_ length  7 items 4 items 3 items 5 items 12 items 8 items 
Mean_untrained 1.37 1.18 0.99 1.03 1.25 1.09 
Mean_trained 1.45 1.36 1.09 1.04 1.27 1.15 
Diff 0.08* 0.18** 0.10* 0.01* 0.03* 0.07* 
       
Trained_length  11 items 8 items 9 items 12 items 19 items 14 items 
Mean_untrained 1.42 0.99 1.07 1.31 1.25 1.22 
Mean_trained 1.59 1.47 1.35 1.60 1.39 1.33 
Diff 0.16** 0.47** 0.28** 0.29** 0.14** 0.11** 
       
Untrained_length 8 items 5 items 3 item 6 items 12 items 9 item 
Mean_untrained 1.28 1.07 0.99 1.08 1.25 1.17 
Mean_trained 1.32 1.21 1.09 0.97 1.27 1.20 
Diff 0.04* 0.14** 0.10* -0.11 0.03* 0.03* 
       
Trained_Unique_length  4 items 4 items 6 items 7 items 7 items 6 items 
Mean_untrained 1.51 0.81 1.11 1.51 1.24 1.40 
Mean_trained 1.82 1.58 1.48 2.01 1.58 1.57 
Diff 0.31** 0.77** 0.37** 0.49** 0.33** 0.17** 
       
Untrained_Unique_length 1 item 1 item 0 1 item 0 1 item 
Mean_untrained 0.59 0.61 X 1.32 X 1.83 
Mean_trained 0.37 0.60 X 0.61 X 1.56 
Diff -0.22 -0.01 X -0.70 X -0.27 
Note: Shared_length: the number of items that are intermediate in both trained and untrained groups; Mean_untrained: mean alpha in the untrained group; 
Mean_trained: mean alpha in the trained group; Diff: Mean_untrained – Mean_trained; Trained_length: the number of all items that are intermediate in the 
trained group; Untrained_length: the number of all items that are intermediate in the untrained group; Trained_Unique_length: the number of items that are 
intermediate in the trained group only; Untrained_Unique_length: the number of items that are intermediate in the untrained group only; X: no data available. 
*0 < difference < 0.1; **difference 0.1. 
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Table 40. The mean response time in seconds for personality measures across conditions. 
 
 Length Mean Standard Deviation 
    
G1: dichotomous + no  training    
IPIP Measures 40 141.84 117.44 
CSES 12 48.89 76.00 
CPS Measures 97 472.75 369.80 
    
G2: polytomous + no training    
IPIP Measures 40 145.32 128.36 
CSES 12 51.55 56.65 
CPS Measures 97 478.30 350.74 
    
G3: dichotomous + training    
IPIP Measures 40 143.39 258.22 
CSES 12 45.44 34.69 
CPS Measures 97 440.68 295.62 
    
G4: polytomous + training    
IPIP Measures 40 148.24 129.13 
CSES 12 54.55 73.80 
CPS Measures 97 469.92 273.85 
Note: Length: the number of items; IPIP Measures: the four 10-item IPIP scales measuring industriousness, order, self-control, and curiosity; CSES: the core 
self-evaluation scale; CPS Measures: the four 20-item CPS measures measuring industriousness, order, self-control, and curiosity along with the intermediate 




Table 41. The criterion-related validity averaged over all personality measures and outcome measures for different conditions. 
 






SGR & 2PL 0.08 










Figure 1. IRT ICCs for Item 19 (“People should not sacrifice too much for work”) of the Industriousness scale of CPS for the untrained (T) and trained (B) 





Figure 2. IRT ICCs for Item 6 (“An impulsive decision isn’t always bad”) of the Self-control scale of CPS for the untrained (T) and trained (B) groups, 








Figure 3. IRT ICCs for Item 14 (“Sometimes I wish that everyone was as organized as me”) of the scale containing the 20 items from the CPS Order scale and 9 






Figure 4. IRT ICCs for Item 4 (“I am usually intrigued by what I learn in classes”) of the scale containing both the 20 items of the CPS Curiosity scale and 8 






Figure 5. IRT ICCs for Item 8 (“I sometimes read non-fiction books to learn something new”) of the scale containing both 20 items of the CPS Curiosity scale 







Figure 6. IRT ICCs for Item 10 (“I am interested in what is happening around the world”) of the scale containing both 20 items of the CPS Curiosity scale and 






Figure 7. IRT ICCs for Item 12 (“I like to learn new things whenever I have time”) of the scale containing both 20 items of the CPS Curiosity scale and 8 







Figure 8. IRT ICCs for Item 20 (“I try new restaurants only when other people recommend them”) of the scale containing both 20 items of the CPS Curiosity 






Figure 9. IRT ICCs for Item 24 (“Occasionally I find myself interested in information that I really don’t need”) of the scale containing both 20 items of the 
CPS Curiosity scale and 8 intermediate items from Cao et al. (2015) for the untrained (T) and trained (B) groups, respectively. This item is an intermediate item 





Figure 10. IRT ICCs for Item 27 (“I am about average in curiosity about new knowledge”) of the scale containing both 20 items of the CPS Curiosity scale and 








Figure 11. IRT ICCs for Item 1 (“I am competitive and play to win”) of the CPS Industriousness scale for the untrained (T) and trained (B) groups, respectively. 






Figure 12. IRT ICCs for Item 5 (“I finish my work on time but try not to work more than I have to”) of the CPS Industriousness scale for the untrained (T) and 







Figure 13. IRT ICCs for Item 12 (“I always want to be better than others in the things I do”) of the CPS Industriousness scale for the untrained (T) and trained 






Figure 14. IRT ICCs for Item 14 (“When I set my mind on achieving a goal, I can always reach it”) of the CPS Industriousness scale for the untrained (T) and 






Figure 15. IRT ICCs for Item 7 (“I can ignore a mess for a long time, but eventually I have to clean it up”) of the 20 items of the CPS Order scale and 9 





Figure 16. IRT ICCs for Item 8 (“I plan my time very carefully”) of the 20 items of the CPS Order scale and 9 intermediate items from Cao et al. (2015) for the 






Figure 17. IRT ICCs for Item 11 (“I follow a strict daily schedule”) of the 20 items of the CPS Order scale and 9 intermediate items from Cao et al. (2015) for 






Figure 18. IRT ICCs for Item 13 (“When I have many things to do, I try to focus on the task with the highest priority first”) of the 20 items of the CPS Order 







Figure 19. IRT ICCs for Item 23 (“Sometimes I can tolerate the messiness of my room”) of the 20 items of the CPS Order scale and 9 intermediate items from 






Figure 20. IRT ICCs for Item 24 (“I spend time cleaning and organizing things when I am not busy”) of the 20 items of the CPS Order scale and 9 intermediate 






Figure 21. IRT ICCs for Item 2 (“I have often missed important meetings because I forgot them”) of the CPS Self-control scale for the untrained (T) and trained 







Figure 22. IRT ICCs for Item 5 (“Keeping a careful record of things is not my strength”) of the CPS Self-control scale for the untrained (T) and trained (B) 






Figure 23. IRT ICCs for Item 8 (“I am usually cautious”) of the CPS Self-control scale for the untrained (T) and trained (B) groups, respectively. This item is an 






Figure 24. IRT ICCs for Item 9 (“I often make careless mistakes”) of the CPS Self-control scale for the untrained (T) and trained (B) groups, respectively. This 






Figure 25. IRT ICCs for Item 10 (“I can keep my concentration only on short tasks”) of the CPS Self-control scale for the untrained (T) and trained (B) groups, 








Figure 26. IRT ICCs for Item 18 (“I believe people can never be too careful”) of the CPS Self-control scale for the untrained (T) and trained (B) groups, 







Figure 27. IRT ICCs for Item 19 (“I am only careful on tasks that are important to me”) of the CPS Self-control scale for the untrained (T) and trained (B) 
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If participants got the order wrong, they would be instructed to review the flowchart and do it again. If they got it correct, 











































































APPENDIX B: CRITERION MEASURES 
 
Measure ID Content 
SWLS 1  In most ways my life is close to my ideal 
 2  The conditions of my life are excellent 
 3  I am satisfied with my life 
 4  So far I have gotten the important things I want in life 
 5  If I could live my life over, I would change almost nothing 
AP 1 How do/did you do in school? 
CWB 1 Purposely wasted your employer’s materials/supplies 
 2 Complained about insignificant things at work 
 3 Told people outside the job what a lousy place you work for 
 4 Came to work late without permission 
 5 Stayed home from work and said you were sick when you weren’t 
 6 Insulted someone about their job performance 
 7 Made fun of someone’s personal life 
 8 Ignored someone at work 
 9 Started an argument with someone at work 
 10 Insulted or made fun of someone at work 
HBCL_WME 1 I exercise to stay healthy. 





 3 I see a doctor for regular checkups. 
 4 I see a dentist for regular checkups. 
 5 I discuss health with friends, neighbors, and relatives. 
 6 I limit my intake of foods like coffee, sugar, fats, etc. 
 7 I use dental floss regularly. 
 8 I watch my weight. 
 9 I take vitamins. 
 10 I take health food supplements (e.g. protein additives, wheat germs, bran, lecithin). 
HBCL_AC 1 I keep emergency numbers near the phone. 
 2 I destroy old or unused medicines. 
 3 I have a first aid kit in my home. 
 4 I check the condition of electrical appliances, the cat, etc. to avoid accidents. 
 5 I fix broken things around my home right away. 
 6 I learn first aid techniques. 
HBCL_TR 1 I cross busy streets in the middle of the block. 
 2 I take more chances doing things than the average person. 
 3 I speed while driving. 
 4 I take chances when crossing the street. 
 5 I carefully obey traffic rules so I won’t have accidents. 
 6 I cross the street against the stop light. 
 7 I engage in activities or hobbies where accidents are possible (e.g. motorcycle riding, skiing, using power tools, sky or 





APPENDIX C: MEAN FOR THE IDEAL-POINT MEASURE ITEM RESPONSES 
 
 
ID  G1 G3 G2 G4 
  N Mean N Mean N Mean N Mean 
CPS_Ord1 I can never find the things I want at home. 489 1.16 494 1.13 494 1.89 497 1.86 
CPS_Ord2 I am an unorganized person. 490 1.27 493 1.22 494 1.94 496 1.92 
CPS_Ord3 I try to keep track of my bills, but I'm not too accurate. 489 1.31 494 1.28 494 2.02 498 2.08 
CPS_Ord4 Being in a clean room makes me feel uncomfortable. 490 1.07 494 1.08 495 1.53 496 1.5 
CPS_Ord5 Organizing and arranging things is extremely fulfilling. 488 1.72 493 1.69 492 2.97 495 2.9 
CPS_Ord6 It's hard for me to keep things in order. 490 1.3 493 1.28 494 2.08 497 2.08 
CPS_Ord7 
I can ignore a mess for a long time, but eventually I have to 
clean it up. 489 1.53 494 1.55 494 2.64 496 2.62 
CPS_Ord8 I plan my time very carefully. 489 1.61 493 1.51 495 2.73 498 2.66 
CPS_Ord9 I prefer not to plan ahead and instead take life as it comes. 488 1.28 494 1.26 494 2.12 497 2.03 
CPS_Ord10 Every book on my bookshelf is in a specific order. 489 1.29 493 1.26 495 2.19 497 2.17 
CPS_Ord11 I follow a strict daily schedule. 490 1.37 492 1.34 492 2.36 498 2.3 
CPS_Ord12 
I try to keep my room clean and tidy but I don't always have 
time to do so. 490 1.64 494 1.62 493 2.73 497 2.65 
CPS_Ord13 
When I have many things to do, I try to focus on the task with 
the highest priority first. 489 1.91 494 1.86 494 3.32 497 3.32 
CPS_Ord14 Sometimes I wish that everyone was as organized as me. 490 1.51 493 1.49 494 2.63 496 2.59 
CPS_Ord15 Being messy helps my creativity. 490 1.21 494 1.15 495 1.85 496 1.87 
CPS_Ord16 Being clean helps me to focus. 489 1.8 494 1.8 495 3.17 497 3.1 
CPS_Ord17 It bothers me a lot when my plans are disturbed. 490 1.68 494 1.66 493 2.85 497 2.91 
CPS_Ord18 Organizing things is a waste of time. 490 1.08 493 1.05 494 1.64 497 1.6 
CPS_Ord19 I am about average in regard to details. 488 1.48 494 1.46 495 2.47 498 2.37 
CPS_Ord20 A little bit of disorganization is good for people. 489 1.52 494 1.48 495 2.42 497 2.38 




Cao_Ord2 Sometimes I do not put things in their proper place. 488 1.59 493 1.58 494 2.45 498 2.57 
Cao_Ord3 Sometimes I can tolerate the messiness of my room. 490 1.6 492 1.6 495 2.61 497 2.66 
Cao_Ord4 
I spend time cleaning and organizing things when I am not 
busy. 490 1.67 493 1.65 494 2.78 497 2.79 
Cao_Ord5 I deviate from my routines when needed. 489 1.88 493 1.84 493 3.01 497 3.03 
Cao_Ord6 When my desk gets too messy, I will clean it up. 490 1.86 494 1.85 495 3.24 496 3.24 
Cao_Ord7 I am about average in regard to details. 488 1.46 493 1.48 494 2.49 498 2.31 
Cao_Ord8 My room neatness is about average. 490 1.59 492 1.61 495 2.67 496 2.55 
Cao_Ord9 I consider myself as organized as most other people. 490 1.69 494 1.61 495 2.86 496 2.75 
CPS_Cur1 
I am open to new concepts but only if they are not hard to 
understand. 490 1.37 493 1.35 494 2.33 498 2.24 
CPS_Cur2 I learn new things only when I have to. 490 1.18 493 1.18 494 1.96 498 1.83 
CPS_Cur3 I am not really interested in new technology. 490 1.18 494 1.21 495 1.84 498 1.85 
CPS_Cur4 I am usually intrigued by what I learn in classes. 490 1.88 494 1.8 494 3.18 498 3.18 
CPS_Cur5 I only care about information that is relevant to me. 490 1.26 494 1.26 495 2.17 497 2.15 
CPS_Cur6 I sometimes try new things just so I can learn more about them. 490 1.89 494 1.87 495 3.17 497 3.17 
CPS_Cur7 
I can be persuaded to try some new things, but most of the time 
I am reluctant to do so. 488 1.4 494 1.39 494 2.37 498 2.3 
CPS_Cur8 I sometimes read non-fiction books to learn something new. 490 1.8 494 1.74 495 3.01 495 3.04 
CPS_Cur9 I prefer to explore new concepts rather than apply them. 490 1.51 493 1.43 493 2.56 497 2.46 
CPS_Cur10 I am interested in what is happening around the world. 487 1.92 493 1.86 495 3.22 498 3.21 
CPS_Cur11 I am excited about new knowledge. 490 1.94 494 1.9 492 3.37 495 3.37 
CPS_Cur12 I like to learn new things whenever I have time. 487 1.91 494 1.84 495 3.24 497 3.2 
CPS_Cur13 I am as curious as anybody else I know. 490 1.81 492 1.64 489 3 497 2.85 
CPS_Cur14 I am not curious about the things that I don't know. 489 1.17 494 1.11 494 1.79 495 1.71 
CPS_Cur15 I would prefer a job where I don't have to learn anything new. 490 1.16 494 1.16 495 1.87 498 1.82 
CPS_Cur16 I prefer to read fiction books rather than non-fiction. 490 1.51 494 1.5 494 2.59 495 2.57 





CPS_Cur18 I am not interested in learning new things. 490 1.08 494 1.08 494 1.61 498 1.56 
CPS_Cur19 
I like to experience new things, but find myself limited by my 
obligations. 489 1.67 494 1.62 495 2.68 497 2.73 
CPS_Cur20 I try new restaurants only when other people recommend them. 490 1.33 494 1.28 494 2.29 498 2.18 
Cao_Cur1 I like to experience new things, but seldom have time. 488 1.57 494 1.52 493 2.66 497 2.61 
Cao_Cur2 
I am not excited about new technology, but I become interested 
when others show me how to use it. 490 1.36 494 1.33 494 2.24 497 2.17 
Cao_Cur3 
At times I prefer to try new things rather than stick to old 
choices. 490 1.75 493 1.76 494 2.91 497 2.96 
Cao_Cur4 
Occasionally I find myself interested in information that I really 
don’t need. 490 1.85 494 1.85 493 3.13 498 3.12 
Cao_Cur5 
I do not mind trying new things when there are not many 
choices. 488 1.75 493 1.71 493 2.97 498 2.88 
Cao_Cur6 I am about as curious as my friends. 489 1.74 493 1.58 492 2.89 496 2.73 
Cao_Cur7 I am about average in curiosity about new knowledge. 490 1.54 494 1.47 495 2.51 498 2.32 
Cao_Cur8 I have a moderate interest in learning new skills. 488 1.78 494 1.64 493 2.88 496 2.76 
CPS_Ind1 I am competitive and play to win. 490 1.59 489 1.54 493 2.71 497 2.68 
CPS_Ind2 I find it easy to stick to my plans. 490 1.79 494 1.7 494 2.97 498 2.95 
CPS_Ind3 I am average at the things I do. 490 1.48 494 1.47 493 2.46 496 2.32 
CPS_Ind4 
I frequently make up believable excuses for not finishing my 
work. 490 1.14 493 1.17 494 1.81 497 1.78 
CPS_Ind5 
I finish my work on time but try not to work more than I have 
to. 489 1.42 494 1.44 494 2.44 497 2.45 
CPS_Ind6 I work hard, but I know when it’s time to quit. 490 1.82 493 1.81 495 3.09 498 3.01 
CPS_Ind7 
I enjoy the process of doing things and don’t care much about 
the results. 490 1.23 494 1.2 495 2.03 498 1.94 
CPS_Ind8 
Being successful is more important than most other things in my 
life. 489 1.32 494 1.31 493 2.25 497 2.18 
CPS_Ind9 I don’t care very much about the quality of my work. 490 1.04 494 1.06 495 1.51 497 1.46 
CPS_Ind10 I hardly ever finish the tasks I start. 488 1.14 493 1.11 494 1.79 498 1.75 





CPS_Ind12 I always want to be better than others in the things I do. 490 1.63 494 1.55 494 2.81 497 2.75 
CPS_Ind13 There is too much to be done to waste time relaxing. 489 1.34 494 1.31 495 2.18 498 2.18 
CPS_Ind14 When I set my mind on achieving a goal, I can always reach it. 489 1.72 491 1.58 494 3.02 497 2.9 
CPS_Ind15 I always try to do my best work even when no one will know. 489 1.87 493 1.8 494 3.26 498 3.24 
CPS_Ind16 If I am interested in something I don’t mind working hard. 487 1.95 493 1.94 495 3.46 496 3.44 
CPS_Ind17 To me, being moderately successful is enough. 489 1.63 493 1.63 494 2.67 497 2.68 
CPS_Ind18 I don’t really care about being successful. 489 1.23 493 1.21 494 1.96 496 1.95 
CPS_Ind19 People should not sacrifice too much for work. 490 1.7 494 1.67 495 2.74 498 2.82 
CPS_Ind20 
I try to do the minimal amount of work possible to maintain my 
current status. 490 1.21 494 1.21 494 2 497 1.93 
CPS_SC1 
I try to consider all of the consequences of my actions, but 
sometimes can’t help acting on impulse. 489 1.62 494 1.59 493 2.61 497 2.65 
CPS_SC2 I have often missed important meetings because I forgot them. 490 1.12 494 1.11 494 1.65 497 1.6 
CPS_SC3 I usually control my impulses. 490 1.81 494 1.82 494 3.04 498 3.03 
CPS_SC4 It is hard to distract me when I am focused on a task. 489 1.67 491 1.61 495 2.76 498 2.77 
CPS_SC5 Keeping a careful record of things is not my strength. 489 1.34 491 1.36 495 2.19 497 2.24 
CPS_SC6 An impulsive decision isn’t always bad. 490 1.81 494 1.77 493 2.87 498 2.88 
CPS_SC7 I always think twice before saying something. 488 1.56 493 1.44 495 2.71 497 2.64 
CPS_SC8 I am usually cautious. 488 1.85 494 1.85 495 3.14 496 3.11 
CPS_SC9 I often make careless mistakes. 488 1.24 494 1.21 495 2.02 498 2.01 
CPS_SC10 I can keep my concentration only on short tasks. 490 1.22 494 1.25 495 2.06 497 1.99 
CPS_SC11 I don’t think that being impulsive is a fault. 490 1.48 494 1.44 495 2.49 497 2.46 
CPS_SC12 I am meticulous at most things I do. 490 1.68 494 1.63 494 2.84 497 2.86 
CPS_SC13 I don’t mind waiting for something better to come along. 489 1.78 493 1.72 493 2.89 498 2.86 
CPS_SC14 My mind wanders a lot when I’m working on something. 490 1.45 494 1.45 495 2.44 498 2.41 
CPS_SC15 I don’t usually think before I talk. 489 1.17 493 1.19 495 1.91 498 1.87 





CPS_SC17 I always have a detailed plan for my daily activities. 490 1.44 494 1.39 494 2.47 498 2.45 
CPS_SC18 I believe people can never be too careful. 489 1.69 493 1.64 494 2.92 495 2.88 
CPS_SC19 I am only careful on tasks that are important to me. 490 1.25 492 1.24 495 2.1 498 2.12 
CPS_SC20 I make plans if I have enough time. 487 1.84 494 1.74 495 3.04 495 2.95 
Note: G1: participants were not trained and the dichotomous response scale was used; G2: participants were not trained and a polytomous response scale was 
used; G3: participants were trained and a dichotomous response scale was used; G4: participants were trained and a polytomous response scale was used. 
CPS_Ord: the Order scale of the CPS; Cao_Ord: the intermediate items measuring order written by Cao and colleagues (2015); CPS_Cur: the Curiosity scale of 
the CPS; Cao_Cur: the intermediate items measuring curiosity written by Cao and colleagues (2015); CPS_Ind: the Industriousness scale of the CPS; CPS_SC: 
the Self-control scale of the CPS; N: the sample size based on which the mean was computed; Mean: the average of the responses. 
 
 
 
 
